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The operative procedures which have been devised to have rays of 
light enter the eyeball in cases of total opacity of the cornea are: 
(1) sclerectomy, (2) artificial cornea and (3) keratoplasty. The 
desired results were never secured by sclerectomy or artificial cornea, 







and these procedures were soon abandoned. 

The credit for the idea of transplanting a clear cornea to replace 
an opaque one is given to Reisinger,’ who described the procedure in 
1824. He performed this operation on only a few rabbits. The desired 
results did not materialize ; that is, the transplanted tissue did not remain 
transparent. Nine years later, Himly ? energetically disputed the claims 
of Reisinger to priority, and stated: “I was the first one to suggest the 
transplantation of a foreign cornea in place of an opaque one in my 
lectures many years ago and I am surprised that Reisinger, a student 
of mine and a friend of the family’s, who secured the idea from me 
about 1813 should have the conceit to call it his own.” 

Keratoplasty was received with enthusiasm, and the general princi- 
ples were diligently put into practice by a number of surgeons. How- 
ever, it did not lack the usual number of theoretical objectors. 
Keratoplasty was attempted experimentally many times on animals, and 
in 1838 the first recorded attempt to transplant the cornea of an animal 
(pig) to a human being was made by Kissam * in New York. Because 
the transplanted tissue did not remain transparent, the enthusiasm of 
Reisinger’s followers soon waned. 

In 1840 the medical faculty of Munich offered a prize for the best 
work on keratoplasty, and much of the experimentation which followed 
during the next decade may possibly be attributed to this stimulus. 
Opacity of the transplant, however, was inevitably the end-result, and 
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no sustained effort in the field of keratoplasty was again apparent until 
1872. The report by Powers * at the International Ophthalmological 
Congress in London in 1872 was again the stimulus for intensive 
experimentation in keratoplasty. Since that time many modifications of 
Reisinger’s procedure have been attempted on animal and man. Many 
ingenious instruments have been devised to facilitate the various pro- 
cedures. 

Von Hippel was the first to have improved the vision in man by a 
transplant. Nonpenetrating transplantations were performed by him. 
Two such transplants remained adherent and transparent in his series. 
He demonstrated one patient at the Heidelberg Congress in 1887. 
Zirm® presented, at the December meeting of the Vienna Ophthal- 
mological Society in 1906, the first successful case in man of partial 
penetrating keratoplasty with permanent (more than one year) and 
total transparency of the transplant. Subsequently, successful permanent 
transplantations have been reported by other surgeons. [¢Ischnig’s ° 
series is the most remarkable. In this series of one hundred and thirty- 
nine partial penetrating keratoplastic operations, twenty-three implants 
did not remain in place, fifty-one became totally opaque, thirty-three 
transplants remained partially transparent with corresponding improve- 
ment in vision and thirty-two transplants remained clear with marked 


improvement of vision. Elschnig stated that he never performed the 
operation in patients under 15 years of age, that it was almost hopeless 
in cases of total leukoma, that it was always hopeless when the iris was 
adherent to the cornea and that it should be undertaken only when per- 
ception and projection of candlelight at 6 meters are present. 


The first complete and total corneal transplantation with an attached 
conjunctival flap was performed by Burke‘ in 1913. A total opacity 
of each cornea had developed in a patient following an explosion of 
liquid ammonia. Burke performed a similar operation in 1915 on the 
other eye (right) of the same patient. In the operative procedure 
described by Burke the conjunctiva was incised 3 mm. from the limbus 
and concentric with it. The conjunctiva and subconjunctiva were dis- 
sected from the sclera toward the cornea. The dissection was continued 
onto the cornea. With a cataract knife the cornea was perforated at 
the limbus and then removed by short snips of a curved scissors. With 
unimpaired iris, that is, with the sphincter intact, Burke found no 
tendency for the lens to escape either in animals or in his patient. The 


. Powers: Tr. Internat. Cong. Ophth., 1872, p. 189. 
. Zirm: Arch: f. Ophth. 64:580, 1906. 
». Elschnig, A.: Keratoplasty, Arch. Ophth. 4:165 (Aug.) 1930. 
. Burke, J. W.: Total Keratoplasty, Arch. Ophth. 50:147 (March) 1921. 
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transplant was secured from an eye which had been perforated by a 
piece of steel in the region of the equator, and it was prepared in a 
similar manner. The transplanted cornea was fitted into place and 
held there by interrupted sutures which approximated the conjunctiva 
of the transplant with that of the host. The transplanted cornea of the 
left eyeball, fifteen months after operation, was vascularized and totally 
opaque. When seen again in 1920 the patient stated that from year 
to year the vision of the left eye improved slowly until 1919, at which 
time the eye suddenly became very painful and then phthisical. When 
the right cornea was removed in 1915, Burke noticed the absence of a 
portion of the iris, the result of a previous iridectomy, and the lens, 
no longer retained by the sphincter, was extruded with about one third 
of the vitreous. [-xamination in 1920 showed that the right cornea was 
fibrous ; no iris tissue was visible; the line of suture between the graft 
and the sclera was not visible, and the vision amounted to the percep- 
tion of light. 

At the meeting of the American Ophthalmological Society in 1930, 
Dr. Key reported another case of total and complete corneal transplanta- 
tion with a conjunctival flap. His procedure, which was similar to that 
of Burke’s, was complicated by a total symblepharon which was con- 
tinuous with the upper fornix and extended over the upper half of the 
cornea. The entire cornea was densely opaque, owing to an injury ina 
steam) explosion two years previously. Key modified Burke’s pro- 
cedure by the addition of scleral sutures near the limbus, one above and 
one below. These double-armed sutures were inserted after the con- 
junctival dissection was completed. In order to secure a slanting flat 
surface, the removal of the cornea of the recipient and the donor was 
accomplished by keratome and cataract knife, and carried out in such 
a manner as to leave the cornea adherent to the sclera by two narrow 
attachments, one at the upper and one at the lower limbus. These were 
severed last by means of scissors. The pupil remained small and round, 
as physostigmine was used preoperatively, and the lens retained its 
position. The previously prepared scleral sutures were then passed 
through the conjunctival flap close to the corneal margin of the trans- 
plant and tied. These, together with the conjunctival sutures, brought 
the cornea down in apparent exact coaptation. The cornea remained 
completely transparent for twenty-one days, at which time the intra- 
ocular tension was elevated and cloudiness of the cornea was noted. 
The cloudiness became more marked with the passage of time even 
though the intra-ocular tension returned to normal. At the end of, six 
months the patient was able to perceive fingers. Nineteen months after 
the transplantation the patient was able to perceive hand movements 
or shadows and Key stated, ‘““The outcome must be regarded as unsat- 
isfactory as far as restoration of useful vision in this case is concerned.” 
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REPORT OF A CASE 


A. F., the patient, a man, aged 53, was admitted to the Albert Merritt Billings 
Hospital of the University of Chicago on May 5, 1931. Dystrophia adiposa 
corneal had produced a complete opacity of the left cornea (fig. 1) and an opacifi- 
cation of the right cornea which involved all but a kidney-shaped area in the upper 
nasal quadrant. On the patient’s admission vision in the right eye amounted to 
counting fingers at 2'%4 feet (76.2 cm.). In the left eye there was quick and accu- 
rate perception of light, but projection of light was quick and accurate in the 
temporal and upper quadrants only. 

On May 26, 1931, a total and complete corneal transplantation with an attached 
conjunctival flap was performed. This was preceded for five days by instillations 
of pilocarpine (2 per cent) every three hours. The blood of each patient was typed 
and found to be incompatible. Following akinesia and local anesthesia an external 
canthotomy was performed. The conjunctiva, for a zone of about 5 mm. from the 
cornea, was dissected away from the sclera down to and onto the cornea. As 
suggested by Key, silk sutures were passed through the superficial layers of the 
sclera at the limbus above, below, nasally and temporally. Sutures were then 
passed through the superior and inferior recti muscles. The temporal corneo- 
limbic junction was incised with a straight knife-needle. The incision was an 
oblique one. The iris prolapsed during the enlargement of this incision, but was 
easily replaced with an iris repositor, to prolapse again as the incision was enlarged. 
Physostigmine (2 per cent) was dropped on the prolapsed iris. A similar type of 
incision was attempted on the nasal side, but difficulty was encountered because of 
the bridge of the nose. The former incision, therefore, was enlarged above and 
below. With the cornea adherent to the sclera from 7 to 11 o’clock, the temporal 
edge of the lens was seen to tilt forward and the lens was then luxated. The 
luxated lens was removed without the loss of vitreous. Vitreous prolapsed when 
further excision of the cornea was attempted. That part of the cornea still adherent 
to the bulb was cut with a scissors and a von Graefe knife. A similar procedure 
was performed on the donor, who was to undergo an exenteration of the orbit 
because of orbital sarcoma. The cornea of the donor was transplanted so that it 
retained the same meridional relationship to the bulb of the recipient as it pos- 
sessed in the bulb of the donor. The four double-armed scleral sutures were 
passed through the conjunctival flap near the insertion of the conjunctiva into the 
cornea, and the periphery of the flap was united with the cut edge of the recipient’s 
conjunctiva by eight sutures. Physostigmine ointment was placed in the con- 
junctival sac and a binocular bandage was applied. 

Experiments with the transplantation of malignant tumors in man justified the 
belief that the transplantation of the tumor in this case was the remotest of pos- 
sibilities. That this belief was justified in this case is shown by the fact that six- 
teen months after the transplantation the conjunctiva had a normal appearance. 

At the time of the first dressing, two days after operation, the lids were 
separated a few millimeters and the underlying cornea was seen to be transparent. 
The anterior chamber had reformed. Physostigmine ointment was used. On the 
fourth postoperative day the upper lid was lifted with a retractor to facilitate the 
examination of the eye. It was noted that: 1. The cornea was completely trans- 
parent and the corneal curvature was apparently normal; the cut surfaces were 
well approximated. A moderate degree of keratitis striata was present. 2. The 
anterior chamber was deep throughout, especially in the pupillary area. 3. The iris 
was readily seen; it had not prolapsed at any point and contained a number of 
small hemorrhages. 4. The pupil was from 7 to 8 mm. in diameter. The vision 
was first tested seven days after the operation. On that date the patient was able 











Fig. 1.—Appearance of left cornea. 


Fig. 2—The peripheral zone of the iris is seen against the posterior surface of 
the cornea, 





Fig. 3.—Slate blue central and peripheral zones with the gray zone between 
them. The vascularity is well illustrated. 
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to count fingers quickly and accurately at 3 feet (91 cm.). He distinguished the 
features of persons about his bed. Eleven days after operation an opacity was 
present in the periphery of the lower portion of the cornea. It was 3 mm. wide 
at 6 o’clock and gradually decreased in width to disappear at 3 and 9 o'clock. It 
involved the deep layers. This opacity increased daily in width and extent, and 
finally completely encircled the periphery of the cornea. The upper central portion 
of the cornea remained clear. The sutures were removed sixteen days after the 
transplantation. One of the scleral sutures was removed with some difficulty. The 
firm adherence of the transplant was demonstrated by the fact that it remained 
securely in place in spite of considerable traction exerted to loosen the suture. 
Subsequently a central corneal erosion developed, which healed, leaving a faint 
superficial opacity. Blood vessels were first seen to enter the periphery of the 
cornea twenty-three days after the operation. On this date Dr. E. V. L. Brown 
remarked: “One cannot tell that a corneal transplant has been done. The cornea 
looks as though it were a part of the patient’s own eyeball.” The peripheral vascu- 
larization decreased, and both macroscopic and slit-lamp examination showed that 
the peripheral (ciliary) zone of the iris was against the posterior surface of the 
cornea and that the axial (pupillary) zone of the iris passed obliquely backward 
(fig. 2). The tactile tension was normal. 

Forty-three days after the operation the patient was taken out of doors for a 
walk. He recognized and named large objects, such as trees, shrubs, sidewalks and 
curbs. He was able to differentiate various colors, and counted fingers at 2 feet 
(60 cm.). He was discharged seventy-four days after the transplantation. At this 
time the vision in the left eye amounted to the perception of hand movements at 
21% feet. This vision could not be improved with lenses or a contact glass. The 
images from a Placido’s disk and the keratometer were distorted and irregular. 
The exophthalmometer (Hertl) reading of the apex of the right cornea was 
12 mm.; that of the left, 13 mm. The left corneal curvature, when viewed from 
the temporal side, appeared to be greater than that of the right. The left cornea 
came forward a little more sharply below than elsewhere, but the curvature was 
not such as to suggest a keratectasia. The entire cornea was sufficiently trans- 
parent to allow a good view of the underlying structures. The line of union 
between the transplanted cornea and the sclera was faintly visible in almost the 
entire circumference. With indirect ophthalmoscopy a good red reflex was 
obtained through all parts of the pupillary portion of the left cornea except 
through the area of the superficial opacity located just beneath the center of the 
cornea. No details of the fundus were seen. With the slit-lamp, the cornea was 
seen to be thicker than normal. The iris was observed to be in contact with the 
posterior surface of the cornea almost in its entire extent. In tests with absorbent 
cotton, the left cornea was found to be without sensation. 

The patient was again seen in December, 1931. At that time the vision in the 
left eye was good perception and accurate projection of candlelight at 20 feet 
(699 em.), and hand movements were discernible at 3 feet. The patient could 
distinguish various colored lights. There had been no pain in the left eye since 
his discharge from the hospital in August, four months previously. The left tactile 
tension was plus 2, and there was a definite bulging of the lower half of the cornea. 
There was no left red reflex. The opacity and vascularization of the cornea were 
more marked than when last examined. Examination with the slit-lamp did not 
reveal any crystalline bodies in the left cornea. A cyclodialysis was performed in 
the lower temporal quadrant without difficulty. The spatula presented itself 
between the iris and the cornea. The dialysis extended from 1 to 6 o'clock. 

The patient was again seen in August, 1932. He reported that there had been 
a gradual decrease of the visual acuity of the left eve. This had been most 
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marked in the past two months. There had been no pain, photophobia or lacrima- 
tion. The vision in the left eye was good perception and projection of light in 
all meridians, and hand movements were perceived at 1 foot (30 cm.). No scar 
tissue, except that produced by the cyclodialysis, was visible. No suggestion of 
scar tissue was seen between the peripheral end of the transplanted cornea and the 
axial end of the sclera. When viewed from the temporal side a peculiar protru- 
sion of the cornea was noted. It came forward rather sharply from the limbus 
for a distance of from 2 to 3 mm. and then became rounded. There was an inter- 
calary staphyloma present between 9 and 12 o’clock. The cornea was, in general, 
slate blue in the peripheral and central zones, whereas the middle zone was grayish 
white (fig. 3). Many blood vessels crossed the limbus and passed into the super- 
ficial layers of the cornea for a varying distance (from 1 to 5 mm.). A number of 
deep blood vessels were also visible. The left corneal epithelium was somewhat 
stippled. The tactile tension was plus 1. There was no corneal sensation. The 
keratometer and Placido’s disk figures were extremely irregular. On trans- 
illumination a fair red reflex was seen over an area 4 mm. in diameter and a little 
temporal to the center. By this method of examination it appeared as though the 
left iris was in contact with the posterior surface of the cornea and that a number 
of areas in the iris were atrophic as they were transilluminable. Examination with 
the slit-lamp showed that the cornea was thicker than normal and did not contain 
any visible crystalline elements. The endothelium gave a peculiar golden-yellow 
reflex. 

A modified Lagrange operation was performed in the lower temporal quadrant 
because of the increased intra-ocular pressure. Approximately 0.5 cc. of aqueous 
escaped when the incision was made into the eyeball at the site of union between 
the transplanted cornea and the sclera. The cornea became more transparent 
following this procedure, and on the patient’s discharge from the hospital, sixteen 
months after the transplantation, vision in the left eye was perception of hand 


ra 


movements at 3% feet (106 cm.). 


COMMENT 


The result of this operation, considered from the point of view of 
the visual acuity attained, must be considered a failure. It, however, 
adds emphasis to the fact that a complete and total corneal transplant 
with a conjunctival flap does “take.” I do not know how much 
importance one must attach to the necessity of securing the transplant 
from a donor who is of the same blood type as the recipient. It is 
obvious that, besides other factors, the opacification of the transplanted 
cornea in this case was partially due to increased intra-ocular tension 
and, what was more significant, to the adhesion of the iris to the cornea 
—contact opacity. Although an intact iris is essential, but not a cer- 
tainty, in the prevention of luxation of the lens and prolapse of the 
vitreous, some means must be devised to prevent increased intra-ocular 
pressure and contact opacity in cases of complete and total corneal 
transplantation with a conjunctival flap. This may possibly be best 
accomplished, after the scleral sutures have been passed through the 
conjunctival flap and tied, by one or several root iridectomies, as sug- 
gested by Dr. FE. V. L. Brown, or by a broad total iridectomy. 
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Although the four attempts at complete and total keratoplasty with 
a conjunctival flap have failed to restore useful vision, I believe that this 
procedure has a definite place in ophthalmic operations. It is the opera- 
tion of choice in cases of total opacity of the cornea without adhesion 
of the iris. In this group, those cases of corneal dystrophies with com- 
plete opacification of the cornea and reduction of visual acuity to per- 
ception and projection of light are most likely to be benefited by this 
procec lure. 

I am in agreement with de Wecker * who said: “We have no right in 
these cases to refuse the slightest aid to sufferers who have but this one 
remaining chance to recover a little sight ; neither should we be deterred 
by the reproach of eccentricity which will certainly be levelled at anyone 
who shall attempt to graft a cornea.” 


8. de Wecker, quoted by Wood: American Encyclopedia and Dictionary of 
Ophthalmology, Chicago, Cleveland Press, 1917, vol. 5, p. 3486. 








DEGENERATION OF GANGLION CELL FOLLOWING 
AXONAL INJURY 


AN EXPERIMENTAL STUDY 


GEORGE R. JAMES, M.D. 


IOWA CITY 


Degeneration of the ganglion cell invariably follows serious injury 
to the axon. In order to determine the progress and end-results of 
such degeneration, the present study was carried out. 

Degenerative changes in a nerve cell, following injury to its axon, 
were described by Nissl' in 1892. In tissues fixed with alcohol and 
stained by a methylene blue (methylthionine chloride, U. S. P.) and 
soap method, definite alterations were found within the nerve cells of 
the facial nucleus as early as twenty-four hours after evulsion of the 
facial nerve. These changes were manifested in progressive disintegra- 
tion of the chromatin material in the cytoplasm (Nissl bodies) and in 
migration of the nucleus to the periphery of the cell. This process was 
designated as chromatolysis. Nissl believed that the majority of cells 
slowly recovered, and that, after fifty or sixty days, such cells could be 
distinguished from normal cells only with great difficulty. 

sielschowsky,? in referring to the work of Marinesco and Van 
Gehuchten, in which the experiments of Nissl were repeated, stated 
that chromatolysis may lead to destruction of the nerve cell or may be 
followed by recovery. Both destruction and recovery may be observed 
in the same experiment. If chromatolysis occurs, the Nissl bodies dis- 
appear, and the nucleus finally fades into the surrounding tissues: such 
a process reaches its maximum in about three weeks. If the cell makes 
a recovery, the slow process of chromatin regeneration begins and a 
normal state is usually reached in about one hundred days. During 
this process of recovery, there 1s an overproduction of chromatin mate- 
rial, which Nissl called the “pyknomorphic state.” 

In 1900, Birch-Hirschfeld noted variations in the size of normal 
ganglion cells in the retina of the rabbit; he also observed that the posi- 
tion of the nucleus is variable in normal cells, and felt that changes 


From the Department of Ophthalmology, College of Medicine, State Univer- 
sity of Iowa; Director, C. S. O’Brien, M.D. 


1. Nissl, F.: Ueber die Veranderungen der Nervenzellen am Facialiskern des 
Kaninchens nach Ausreissung der Nerven, Allg. Ztschr. f. Psychiat. 48:197, 1891- 
1892. 

2. Bielschowsky, M., in Lewandowsky, M.: Handbuch der Neurologie, Berlin, 
Julius Springer, 1910, vol. 1, p. 38. 
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in position of the nucleus are not indicative of axonal chromatolysis. 
He stated that the ganglion cells may be roughly divided into two 
vroups: (1) the more numerous small cells (fig. 1.4), having a diameter 
of from 8 to 12 microns, with an eccentrically placed nucleus from 6 to 
10 microns in diameter, which often appears to bulge from the cell, 
and (2) the large cells (fig. 16), having a diameter of from 20 to 
30 microns, with a central or peripheral nucleus from 10 to 12 microns 
in diameter, which does not appear to bulge from the cell. Chromatolysis 
is more easily studied in the large cells on account of the greater 
chromatin content. 

An experimental study of the effect of axonal injury on the retinal 
ganglion cells of rabbits was carried out in 1900 by Birch-Hirschfeld.* 
The optic nerve of one eye was severed deep in the orbit; the ciliary 
vessels, nerves and central artery were not injured. An immediate 
ophthalmoscopic examination was made to establish the fact that there 


Fig. 1.—-.1, normal ganglion cells of small type. 2, normal ganglion cell of 
large type. 


was no change in the retinal vessels. The opposite eye was used as a 
control. The animals were killed by a blow on the back of the neck, 
some fifty-five hours and others five, ten and fifteen days after operation. 
The eves were removed, fixed in sublimate alcohol solution and stained 
by the Held modification of the Nissl method. Sections from both eves 
of each animal were stained on the same slide. 


After fifty-five hours, the following changes were noted in the eve 
in which the optic nerve had been sectioned. The protoplasm of the 
ganglion cells stained poorly and had a faded blue appearance. The 
boundaries of the individual Nissl bodies were indistinct, especially those 
situated in the central areas: the Nissl bodies in the cell periphery were 
less affected and appeared as a rim of fine granules. The nucleus was 
large and apparently swollen. 


_—_——_ 


3. Birch-Hirschfeld: Beitrag zur Kenntnis der Netzhautganglienzellen unter 
physiologischen und pathologischen Verhaltnissen, Arch. f. Ophth. 50:166, 1900. 
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After five, ten and fifteen days, the chromatolytic changes were more 
apparent ; in some cells the chromatin had entirely disappeared. 

In order to determine, if possible, the end-results of chromatolysis 
in the ganglion cells, Birch-Hirschfeld’s experiments, with certain vari- 
ations, were repeated. 

EXPERIMENTAL DATA 

In rabbits, the optic nerve of one eye was severed, approximately 
3 mm. behind the globe. The tendon of the superior rectus muscle was 
divided, and the globe was rotated downward, thus bringing the optic 
nerve into view. It was not necessary to go into the depth of the orbit, 
since the central artery of the retina enters the optic nerve ventrally, 
about 1 mm. behind the entrance of the nerve into the sclera.*. Immedi- 
ate ophthalmoscopic examination showed that there was no change in 
the retinal vessels. The opposite eve of each experimental animal was 
used as a control. 

The animals were killed by a blow on the back of the neck after 
one, two, five, ten, twenty, thirty, sixty and one hundred and twenty 
days. The eyes were fixed in a solution of glacial acetic acid in absolute 
alcohol, stained with 0.125 per cent carbol-thionine for two hours and 
decolorized in alcohol. Sections from both the eye in which the optic 
nerve had been severed and the control eye were stained on the same 


slide. Both optic nerves of the rabbits killed after thirty, sixty and 
one hundred and twenty days were stained with iron hematoxylin 
(Morgan) to prove that the control eye was normal and that complete 
degeneration had occurred in the myelin sheaths of the nerve fibers in 
the severed nerve. 


Aside from the fact that the degenerating ganglion cells were 
swollen and that there was no enlargement or swelling of the nuclei, 
the findings in the early stages of degeneration were in agreement with 
those of Birch-Hirschfeld; i. e., the cell protoplasm stained poorly, and 
the Nissl bodies were indistinct. Chromatolysis appeared first in the 
central areas and later involved the entire cell. 

The ten day specimens showed all except the end-stages of chromatol- 
ysis. There were a few normal cells, but the great majority were 
degenerating. Those cells in the early stages of degeneration (fig. 2) 
were swollen, and the Nissl bodies in the central areas were less densely 
stained than those in the periphery. 

In the twenty day specimens only an occasional normal cell was 
found ; cells in all stages of chromatolysis were present in large numbers. 
Cells in the early stages of degeneration appeared similar to those in the 
ten day specimens. In the more advanced stages (fig. 3), the cells 
appeared shrunken and the outline was indistinct ; the nucleus was appar- 
ently the last part of the cell to disappear. 


4. Davis, F. A.: The Anatomy and Histology of the Eye and Orbit of the 
Rabbit, Tr. Am. Ophth. Soc. 27:401, 1929. 





Fig. 2.-Chromatolysis in ganglion cell ten days following axonal injury. 























Fig. 4—.4, moderate chromatolysis sixty days following axonal injury. B, 
advanced chromatolysis sixty days following axonal injury. C, normal ganglion 
cell sixty days following axonal injury, D, normal small ganglion cell one hundred 
and twenty days following axonal injury. 
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In the thirty day specimens, the ganglion cells of the retina had 
almost entirely disappeared ; however, as a great rarity, an apparently 
normal cell was encountered. At this stage considerable proliferation 
of neuroglia cells was evident. 








Fig. 5.—A, normal ganglion cells. 8B, ganglion cells ten days following axonal 
injury. C, ganglion cells thirty days following axonal injury. 


Even in the sixty day specimens, although practically all of the 


ganglion cells had disappeared, there was an occasional cell showing 
chromatolysis (fig. 4.4 and B), and rarely one (fig. 4C) of normal 
appearance. 
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In the one hundred and twenty day specimens the large ganglion cells 
had entirely disappeared, but in an examination of approximately one 
hundred and fifty slides four or five cells having the appearance of small 
ganglion cells were found; however, only two of these cells (fig. 4D) 
could be definitely determined to be ganglion cells. 


SUMMARY AND CONCLUSIONS 

The ganglion cells of the retina in rabbits show the same reaction to 
axonal injury as other nerve cells of the central nervous system. In the 
early stages the cells stain poorly; chromatolysis appears in the central 
areas; i. e., the Nissl bodies stain less densely and have a granular 
appearance. Later the protoplasm of the cell apparently becomes 
swollen, the Nissl material disappears, and the cell fades away. The 
nucleus is the last to change; there is no swelling, only a gradual dis- 
appearance. 

Ten days after axonal injury practically all retinal ganglion cells 
show chromatolysis. By the twentieth day most of the cells are so 
degenerated that only the nucleus and fragments of the cell body remain. 
Between thirty and sixty days large ganglion cells of normal appearance 
appear as a rare finding. At sixty days some of these cells show 
chromatolysis. At one hundred and twenty days an occasional cell, 
apparently of the small ganglion cell type, is found. 

It appears that the period of greatest degeneration and dissolution in 
the ganglion cells occurs between the tenth and twentieth days after 
section of the axon. After from thirty to sixty days, there is evidently 
some effort at regeneration, but such an effort is apparently unsuccessful, 
since chromatolysis eventually appears in these few cells. 

Whether the rare ganglion cells found as late as one hundred and 
twenty days after axonal injury are cells that are recovering from injury 
or cells that send no axons into the optic nerve is a point that is at 
present undetermined. 


Dr. C. S. O’Brien, head of the Department of Ophthalmology, assisted me in 
this work, and Dr. E. M. MacEwen, head of the Department of Anatomy, gave me 
instruction and guidance in the technical procedures. 


University Hospital. 








LIGHTING WITHOUT GLARE 


A FURTHER CONTRIBUTION 


C. E. FERREE, Px.D. 
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It is our purpose in this paper to describe a lighting unit which was 
designed by us some years ago but which has not yet been described in 
print. In former papers’ we have called attention to the need of new 
types of lighting units, designed to protect the eye from the excessive 
glare that has been produced by the use of higher intensities of light. 
The older types of unit were devised for lights of moderate and low 
intensities and were scarcely adequate for the protection of the eye from 
glare even for lights of these intensities. The sharp increase of intensity 
which has been introduced in lighting practice within the last ten to 
fifteen years has raised again acutely the problem of fixture designing. 
In our work in connection with the National Research Council’s Com- 
mittee on Industrial Lighting we became impressed with the need of 
approaching the problem of glareless lighting from a different angle 
or point of view than has heretofore been the mode or tendency in 
fixture designing. It seemed advisable to abandon wholly or in part 
the use of reflectors and return to the use of shades or baffles of correct 
design, suitably positioned for the interception of the glare-producing 
rays. The great variety of simple and effective uses that can be made 
of the glare baffle in the designing of lighting fixtures presents inter- 
esting and fruitful possibilities. For the past several years we have 
been engaged in planning and adapting the use of glare baffles to lighting 
purposes, covering a wide range of situations. One of the results of this 
work is the unit to be described in this paper. 

A review of principles may not be out of place at this point. Such 
a review must of necessity be both brief and elementary. 

Primitive lighting was accomplished by the use of unshaded sources. 
Later, shades were devised to protect the eye from the glare of the 
source. Still later, the inside of these shades was surfaced to give a 
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high reflecting power in order to save as much of the intercepted light 
as is possible, and the shades were shaped to direct the light in different 
directions as was wanted. Shades were then called reflectors or 
deflectors. All shades of necessity had openings of considerable size. 
These openings formed glare spots in the field of view, the brightness 
of which was increased in proportion as the reflecting power of the 
inner surface of the shade was increased. One of the ways which has 
been devised to conceal the opening from view is to turn it toward 
the ceiling. All the light is thus reflected to the ceiling and from there 
to the working plane, or from the ceiling to the walls and from there 
to the working plane. This method of lighting the work is indirect. 
It has accordingly received the name of indirect lighting, in contra- 
distinction to direct lighting, in which the light passes directly from 
the source to the working plane. Indirect lighting conceals the opening 
of the reflector from the eye, but it gives a disproportionate and 
unnatural brightness to the upper part of the field of view. The ceil- 
ing, for example, even when uniformly illuminated at moderate inten- 
sities, is brighter than the work, and when high intensities are secured 
on the working plane, it must of necessity receive a great deal of light 
and become in proportion uncomfortably bright. Also the method is 
somewhat wasteful of light; its efficiency is too strongly dependent on 
the color and reflecting power of walls and ceilings, and this dependence 
on walls and ceiling limits its successful use to the more favorable 
interiors. 

Among the evils of the direct method of lighting as developed to 
the present time, the following may be noted: (a) There is excessive 
and punishing glare from the lamp and from both lamp and opening 
of reflector, or from the enclosing bowl of glassware which is some- 
times used instead of a reflector. (b) Frequently the light passes to 
the working plane by direct radiation from the lamp or is directed 
from the polished inner surface of the reflector to the working plane 
without diffusion. This creates a condition of maximum glare on the 
work. (c) In case an opaque bowl-shaped pendant reflector is used, 
the ceiling and upper part of the room receive no light directly from 
the source and are, in comparison with the lower part of the room, 
unpleasantly dark. The glare from the unshaded opening of the 
reflector is intolerable and the effect on the eye is increased by the dark 
background against which it is viewed. (d) In case a translucent pen- 
dant reflector is used, more light reaches the ceiling and upper part of 
the room, but in proportion as this is the case, the surface of the 
reflector glares. (c) In case a translucent inverted reflector is used, 
the proportion of light passing toward the upper and lower parts of the 
room depends on the density of the reflector. In proportion as the 
amount of light passing to the lower part of the room is increased, 
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the glare from the reflector is increased, and we approach as a limit 
the characteristics of direct lighting with a pendant opaque reflector ; 
and in proportion as the amount of light reflected to the ceiling is 
increased, the glare from the reflector is decreased, but the ceiling and 
upper part of the room become disproportionately bright. (f) In case 
an enclosing globe or housing of glass or other translucent material is 
used, a better distribution of light is obtained, but the glare from the 
source is cut down only in proportion as there is absorption of light 
by the enclosing glass. 

In all the aforesaid devices for eliminating glare from the source, 
and they have been created primarily for that purpose, comparatively 
poor success has been attained. Moreover, the success that has been 
attained is at the sacrifice of either intensity or uniformity of dis- 
tribution of light, or both. 

For the welfare of the eye, glare should be eliminated at any cost; 
but in so doing it is desirable in most lighting situations to retain as 
nearly as possible the distribution natural to the lamp and in all cases 
to waste as little light as is possible. 

The unit to be described in this paper has the following objects: 
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(1) To eliminate all glare from the source of light. 

(2) To reduce the glare from the work to a minimum by diffusing the light 
before it reaches the plane of work. 

(3) To provide a lighting unit, free from reflecting surfaces which deteriorate 
with use and which quickly lose their reflecting efficiency because of the collection 
of dust. 

(4) To retain as nearly as possible the type of distribution of light that is 
given by the lamp. 

(5) To give ceiling, walls and objects in the working plane brightnesses which 
are not objectionably different. 

(6) To provide a whiter light than is ordinarily obtained from commercial units. 
This gives the eye greater comfort and efficiency and makes the change from day 
to night lighting less uncomfortable and objectionable. 


(7) To accomplish all of these results with the minimum loss of light. 


The unit is in effect a lamp shade with baffles or shields disposed 
on sides and bottom to give a maximum protection from glare and a 


minimum waste of light. 

. Rather than wastefully absorb light in all directions in a futile and 
misdirected attempt to eliminate glare, this unit, by means of its spe- 
cially designed and positioned baffles, intercepts only those rays travel- 
ing in the critical directions and allows the free passage of all others. 
To produce the desired effect, not only must the baffles be properly 
shaped and positioned with reference to the filament of the lamp, but 
their surfaces must be made nonreflecting. If they are made reflecting, 
it is obvious that the glare is merely transferred from the lamp to the 
outer surface of the housing. Both surfaces of the baffles in the unit 
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are painted a flat black. Without this protective feature, glare cannot 
be completely eliminated. With the unit in question correctly pro- 
portioned and constructed, glare seems to be eliminated just as effec- 
tively for a 1,000-watt as for a 25-watt lamp. In fact, the unit may 
be regarded as glare-proof for all intensities coming within range of 
lighting practice. 

A in figure 1 is a side elevation of the unit slightly broken away 
at one point to show the construction of the bottom baffle; B is a 





























Fig. 1—A, a side elevation of the unit slightly broken away at one point to 
show the construction of the bottom baffle; B, a bottom plan view of the baffle, 
and at C and D, modified forms of the baffle. 


bottom plan view of the unit, and C and D, modified forms of ihe 
bottom baffle. These modified baffles were designed more especially to 
be used with a unit of circular shape, but may be used also with a 
unit of rectangular shape. Figure 2 is a photograph of a rectangular 
type of unit in operative position and of the lighting effects produced. 
This photograph gives a fairly correct representation of the appearance 
of the unit when illuminated, but a comparatively poor representation 
of the lighting effects on the ceiling that are actually obtained. 
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The construction will not be described in detail. The unit consists 
essentially of a housing or enclosure made up of side baffles, a shallow 
box beneath these baffles, a baffle or louver across the opening at the 
bottom and a plate of glassware having a high coefficient of trans- 
mission and diffusion immediately above the bottom baffle. 

The side baffles consist of upwardly and outwardly inclined vanes 
or plates spaced apart in a vertical direction by a distance equal to or 
slightly exceeding the vertical distance between the top and bottom 
plane of each plate. Each of the plates is in the form of a hollow 
frame which may have a rectangular, circular or other shape to con- 
form to the shape of the horizontal cross-section of the enclosure that 
is desired. The plates are supported on the bottom casing or support- 
ing plate by means of wire frames with provision made for changing 
the spacing when desired as shown in the drawings or in any suitable 
manner. The breadth of these plates, their number, the distance at 
which they are spaced apart, their angle of inclination and their relation 
to the lamp filament are all important features in securing the desired 
effects. 

The bottom baffle shown at B in figure 1 has a cellular construc- 
tion similar in appearance to an egg-crate. It consists substantially of 
two series of vertical partitions extending across the opening of the 
enclosure at right angles to each other. The partitions extending in 
each direction are parallel. They are in the present model spaced apart 
by about 2 inches and are approximately from 2 to 3 inches wide. 
Through the downwardly extending passages formed by these parti- 
tions, the greater part of the light is allowed to pass to the plane of 
work, only such rays being intercepted as will produce glare in the 
eyes of those working or located in the various probable positions in 
the room. To one directly under the unit or nearly so, glare is experi- 
enced only when the eyes are directed upward. In all other positions 
in the room the eye is protected in all directions. In order that the 
protection shall be complete, both surfaces of the partitions are painted 
flat black. When the unit is installed in the proper position in the 
room and at the correct distance from the ceiling, the opening as seen 
from the various positions in the room is either not luminous at all 
or has a dull luster or a soft silvery sheen of such low brightness as 
not to cause annoyance or discomfort to the most sensitive eye. 

At C in figure 1, the baffles are arranged in the form of concentric 
circles. Partitions circularly disposed, however, shield the eye com- 
pletely only when the gaze is directed along the common radius of the 
circles. In all other directions glare is experienced. In order to 
shield the eye in all directions, radial segments are inserted between 
the circles at suitable places. While good results are obtained with 
this form of baffle, we have not found it to be so entirely satisfactory 
as the “egg-crate” type shown at B. 
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At D in figure 1, the partitions forming the baffle are both circular 
and radial. The radial partitions are curved, so that the appearance 
is that of a bottom slightly convexed upward. Intersecting the radial 
partitions at suitable vertical levels are circular partitions. Either 
illuminated or dark, this baffle gives a pleasing effect. Both it and the 
type of baffle shown at C, however, obstruct the downward passage of 
the light more than the cellular or “egg-crate” construction shown at B. 

In order further to protect the eye from glare, the socket is pro- 
vided with a downwardly extending canopy or glare shield which 
encloses all the bright parts of the socket and lamp. In the greater 
number of even the better lighting units in use at the present time 
these parts have a high brightness and are very objectionable and dis- 
turbing to the eye. This canopy is shown at 4 in figure 1. It may be 
painted the same as the outer surface of the boxlike construction 
at the bottom of the unit, in which case it harmonizes with this part 
of the unit when the light is turned off, or it may be given a darker 
shade to harmonize with this member when the light is turned on. In 
the latter case much better protection is afforded to the eye. Because 
of the relatively high intensity of light which it is bound to receive, 
the surface of this canopy should in no case have a high coefficient 
of reflection if due regard is to be given to the welfare and comfort 
of the eye. In units so completely glareless as these, it is surprising 
to note what a small amount of difference in brightness is required to 
become noticeable and even distractingly annoying to a sensitive eye. 


From this canopy, as shown in figure 1 A, the shade enclosure is 
supported by means of downwardly extending wires, the socket and 
canopy being in turn supported from above in any suitable manner, as 
hy means of a chain or stem depending from the ceiling. 


The construction at the bottom of the unit is such that the baffle 
and diffusing plate may be readily removed for the purpose of replac- 
ing the lamp or for cleaning the upper surface of the diffusing plate. 
The details of this construction need not be given here. The diffusing 
plate thus far used is of imported Belgian flashed opal glass, both 
surfaces of which are smooth. 


The unit as described in this paper and as represented in the draw- 
ings and photograph is a laboratory product, constructed to illustrate 
a principle. It has not had the benefit of skilful and esthetic design. 
Also the photograph given in figure 2 is a laboratory photograph which 
has been in no way retouched or modified to improve the apparent 
lighting effects. 

In the model shown at 4 in figure 1, the boxing or housing at the 
bottom of the fixture is doubtless deeper than need be, and thus 
entails a greater loss of light than is strictly necessary. This, however, 
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is but a detail of design and can be remedied without serious difficulty. 
Also, if desired, the light can be directed or lifted from the boxing 
by the use of a lamp with a silvered ring of suitable breadth and posi- 
tioned at a suitable distance below the filament of the lamp. We have 
used such a lamp with good effects. The baffles are given a slightly 
higher brightness, but the amount of light delivered to the room is 
increased. The reflecting ring obviously may be either on the lamp or 
detached from it. Also a reflecting device of a different shape may be 











Fig. 2—A photograph of a rectangular type of unit in operative position. 


employed. Further, the sides of the box can be made of art glass or 
other glassware of suitable density if desired. 

Totally indirect, floor stand, table and desk units, a bed lamp and 
a unit for the lighting of lecterns involving the use of glare baffles have 
also been constructed and will be described in later papers. 

The foregoing list, it will be noted, includes a totally indirect unit. 
As has been demonstrated by laboratory tests and by years of success- 
ful practice, indirect lighting has many excellent features. One of 
these is the superior diffusion of light that is obtained. Our intention 
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in designing an indirect unit was to preserve these features and to 
correct or eliminate certain others which we have considered undesir- 
able. The need for designing a line or variety of fixtures involving 
the use of the glare baffle is to provide glareless units to meet the 
great variety of situations that are found in lighting practice. No one 
type or kind of fixture is adequate for this. 

As already indicated, a further important advantage of the unit is 
the whiteness of the light obtained. This is due to the fact that the 
natural whiteness of Mazda light is not changed by the presence of 
surfaces which reflect selectively. Commercial reflectors, even silvered 
glass, change the color of the light toward red and yellow because of 
selective reflection. The difference is quite great, as can be readily 
seen when an opportunity is had of making a direct comparison 
of the color of the direct and the reflected radiation. We have been 
somewhat surprised to find how much of the objectionable color of 
artificial illumination is due to the reflectors employed. 

Glare and color of light are generally recognized as the two out- 
standing problems in hygienic lighting. The use of the principles 
described in this paper not only offers a solution to the first of these 
problems but makes a definite contribution to a practical solution of 
the second. The expression “practical solution” is used here because 
the means which are ordinarily employed for color correction are so 
wasteful of light as to be prohibitive for general use. The most 
desirable means of color correction is unquestionably an increase of 
temperature of the source. This not only gives a whiter light, but it 
greatly increases the luminous efficiency. The final and practical solu- 
tion of the problem of color correction, so far as a solution is possible, 
will probably come through the use of sources of still higher tempera- 
ture in connection with glareless, nonreflecting housings. The elimina- 
tion of glare, color correction and increase in light efficiency will thus 
he accomplished together. 

With reference to color correction the following points may be 
noted: 1. Uncorrected artificial light has a great deal of color. [llumin- 
ated with it, the printed page has an orange or yellow hue. On such 
a background black letters and other printed and written characters do 
not stand out as clearly as on white. 2. Uncorrected artificial light is 
“fuzzy”; corrected light is smoother in quality. There is probably 


better focusing for the corrected light and less veiling glare through 
scatter of light by the media of the eye. The clearer vision which is 
obtained with light properly corrected for color and composition is 


very helpful to old eyes and eyes having residual refractive errors or 
defective vision from any cause whatever. 3. Uncorrected light is very 
irritating to many supersensitive and pathologic eyes. This may be 
called chroma-asthenopia. To a great number having such eyes, night 
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work is made possible and even comfortable by the use of light corrected 
for color. 4. The benefit of increase of intensity of light is greater for 
corrected than for uncorrected light, also the tolerance of high inten- 
sities. The tolerance of glare for colored light is comparatively low. 
5. At all intensities the eye works with greater precision, speed, com- 
fort and efficiency under white than under colored light. 

It is interesting to note that while the eye has developed color 
reactions, it has also developed rather elaborate means of getting rid 
of these reactions for the greater part of seeing. (a) The color reac- 
tions have been developed in complementary pairs. (b) The maximum 
saturation of color comes at intensities far below those which give an 
adequate working illumination. The maximum saturation of spectrum 
colors comes at less than one tenth of a foot-candle. Any increase of 
intensity beyond this level results in a loss of saturation. Thus, with 
reference to the intensity scale alone, nature has provided that the eye 
shall not work under light of maximum color. And (c) the adaptation 
to the chromatic component of the excitation is rapid, much more rapid 
than to the achromatic component. That is, when acted on by colored 
light, the eye rapidly loses its power to give the color reaction. 
Obviously the eye was not intended to see and work under what is 
ordinarily called colored light. 


Like a drug, color should be used only with intelligence and dis- 
crimination, not in poisonous doses. In hospitals and clinics we find 
eyes in great numbers for which the poisonous dose of color is extremely 
low, far below the amount present in uncorrected artificial light. The 
color temperature needed for these eyes, indeed for all eyes, is between 


5,000 and 6,000 K. instead of 2,000 to 3,000. 





VISUAL FIELDS WITH MINIMAL LIGHT 
STIMULUS 


LEO L. MAYER, M.D. 


CHICAGO 


The study of the reaction of the visual system to light stimuli of 
minimal duration has a meager background. For many years it has been 
known that the outlying borders or periphery of the retina reacted less 
to stimuli than the central or macular area. Indeed, this fact has caused 
to be instituted a distinct and separate branch of investigation known as 
perimetry. My aim in this dissertation is to determine the reaction of 
the peripheral portions of the normal retina to light stimuli of minimal 
duration. With such facts as could be determined concerning normal 
persons, it is hoped that for a further study deviations from these 
normal findings might give some clue as to the nature of changes in 
pathologic cases. Thus a group of medical students at Northwestern 
University, considered in average normal condition, was examined and 
special attention was given to the eyes. In none of the students 
was there any material deviation from the normal ocular status. Details 
as to how such a determination was made will be shown later. 

Just how long man has realized that the periphery of the retina 
was not nearly so sensitive to stimuli would be difficult to determine. 
However, from the early published works available it would seem that 
both Forster,’ in 1853, and von Graefe,? in 1856, had not only discovered 
this phenomenon but had actually begun to put it on a scientific basis. 
A real advance was created in 1889, by Bjerrum,* and carried on by his 
pupil Ronne.* These men were more especially interested in a study 
of changes in the visual field around the macular area and blind spot, 
but by using charts at greater distances from the eye, thus magnifying 
defects, they increased the interest in the subject and demonstrated 
methods which made for finer work. From this point the interest in 
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354 ARCHIVES OF OPHTHALMOLOGY 


the visual fields of normal persons, and those with pathologic lesions, 
especially in the brain.tissue where the optic pathways were interfered 
with, has been augmented by leaps and bounds. Both the ophthalmologic 
as well as the neurologic literature is iy reality crammed with papers 
concerning this subject. The World War with its numerous injuries 
to the head and brain provided a fertile field for studies on perimetry. 
The modern treatises in English by Traquair * of England and Peter ° 
of America have so thoroughly gleaned the available literature that to 
attempt an improvement or recapitulation would be presumptuous. For 
this study there is one question that perhaps needs further elucidation. 
The type of instrument used for perimetric studies has been gradually 
improved until up to the present the perimeter of Ferree and Rand‘ 
is recognized as being one of the most exacting, based on a great 
abundance of most minute clinical and laboratory investigation. Since 
this instrument has been used in this study a further detailed account 
of it will be found later in the paper. 

A study of the retinal elements by Kleitman and Pieron* reveals 
that the rods are the rapid organs and the cones are the slow factor in 
the reaction to light. From the foregoing statement it would seem that 
because of the fact that the cones are the slower reacting elements, 
there would be a difference in the reaction to minimal light stimuli. 


This will be further discussed in summarizing the findings of this 
investigation. 


Reeves ® has estimated the least amount of radiant energy which 
would excite the retina sufficiently to give rise to a perception of light. 
In this investigation no study has been made of this factor, as the time 
element was the one of greatest importance. 

It would also appear that there might be a possibility of producing 
a light stimulus so rapid that neither rods nor cones would react to 
it, and the cerebral appreciation of light would be absent. Just such 
an experiment has been described by Poole.’° By means of a mirror 
placed on the verticle spindle of a centrifuge capable of a speed of 
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about 8,000 revolutions per minute, a light beam reflected on the 
rotating mirror was viewed through a slit. A revolving sector shutter 
allowed for single light flashes. Poole determined that a flash of the 
speed of 2 & 10% seconds was still visible, while a flash of the duration 
of 8 X 10° seconds was not recognized. The eye was dark-adapted by 
a twenty minute period in the poorly lighted room. This was necessary, 
as it has been shown by Hecht?! that the dark-adapted eye is about 
10,000 times more sensitive. 

McDougall '* concluded that the colorless sensations which arise 
from excitation of the rods are developed more slowly than those due 
to excitation of the cones, the interval between the moment of stimula- 
tion and the moment of the appearance of the sensation in consciousness 
being greater in the case of the rods by about one eighteenth of a 
second. That such a difference would influence the results obtained in 
central and peripheral comparative stimulations is a natural conclusion. 
However, the results obtained in this investigation will be discussed 
later. 


Flashes as short as 10° seconds have been obtained by Chariton and 
Lea,'* but their method is not applicable to the problem due to the fact 
that shorter periods were thought necessary in this investigation. 


In a most recent report, Grindley ** attempted some tests on the 
effect of time by exposing objects at 80 degrees for periods of from 
1/100 to 1 second. His object was to determine the difference in obser- 
vation of central and peripheral visual acuity where a time element was 
included. It is obvious that the periods of time which he used are of 
far too great duration for this investigation. Grindley concluded that 
factors accounting for the great difference between peripheral and 
central vision are of three kinds. They are physical, such as distortion 
of images from oblique rays; retinal, due to the distribution of rods and 
cones, and central, due to the interpretation of the images in conscious- 
ness. Also, he says that no distinct differences can be claimed in the 
psychic processes involved in these two types of vision. 

Aside from the references cited, the literature does not reveal any 
more pertinent researches which might aid in this investigation. 


11. Hecht, S.: The Photochemical Nature of the Photosensory Process, J. 
Gen. Physiol. 2:229, 1920. 


12. McDougall, W.: The Sensations Excited by a Single Momentary Stimu- 
lation of the Eye, Brit. J. Psychol. 1:78, 1904. 
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Many of the machines used by the authorities have some factors in 
common with the one used in this investigation, as also are found in 
some of the experiments on the phenomenon of flicker, not cited here, 
but the mechanism is so involved and the literature so enormous that 
no attempt is made to review either. 


APPARATUS AND METHODS 


It was felt that previous apparatus and methods described would 
not suit in this problem for many reasons, and therefore it was 
necessary to build an entirely new instrument. The trials and tribulations 
in perfecting this speed mechanism are no doubt those found by all who 
attempt unprecedented investigations. During a period of almost two 
and one-half years, three distinct models have been built, two of which 
were found useless. Without the ingenuity and mechanical ability of 
Mr. S. F. Gaddas, instructor in biophysics at the Northwestern Uni- 
versity Medical School, this thesis would not have existed. Mr. 
Gaddas has made by hand or machine almost every minute part of the 
instrument, and many of the technical descriptions and physical com- 
putations are taken verbatim from his words. 


For the purposes of this investigation it was necessary to use a 
device of some kind which was capable of emitting a flash of light of 


extremely short duration (of the order of 10% seconds or less), and 
which would limit the emission to one single flash. 

In the search for such a device several types of illumination and 
contact-makers were tried and found inadequate. All lights except the 
neon gas tube had an afterglow which lengthened the period of illumina- 
tion to a duration several times longer than the time of actual passage 
of the energizing current, and the neon tube required so high a 
potential of applied energy that it was found impossible to break con- 
tact at the switch with a speed at all comparable with the time of 
contact desired. 

These factors operated to restrict the choice of method to one, 
namely, a steady source of illumination, with some device for interrupt- 
ing the beam of light in its path to the eye. The final apparatus, which 
is here described, is of that type, a self-contained unit, which, used in 
conjunction with a standard optical perimeter, is capable of directing 
the light beam, or flash, to any part of the visual field, as far as 90 
degrees from the direct line of vision. 

Essentially, the device comprises a source of light (a 60 watt nitrogen filled 
tungsten bulb), a shutter to interrupt the beam, a motor of some 10,000 revolutions 
per minute to rotate the shutter, and a pair of mirrors mounted on the perimeter 
to direct the beam at the required angle into the pupil of the eye under examination. 


The motor used is a 110 volt universal wound unit, built by the Bodine Electric 
Company, capable of some 13,000 revolutions per minute at no load and about 8,000 
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revolutions per minute when driving the rotary shutter at full speed. The motor 
is controlled by a variable resistance capable of cutting the speed to about 35 per 
cent of its normal and is connected to the shutter by cone pulleys with speed 
ratios approximately 1:2, 1:3 and 1:8, giving a continuous speed band for the 
light flash from 2x 10-4 to 3.5x 10-5, or from 1/5,000 to 1/30,000 second’s 
duration. 

The shutter is essentially a revolving disk of 144g inch aluminum, 7 inches in 
diameter, perforated by one hole on a 3 inch radius, the diameter of which is one 
two hundredth of the circumference at that radius. This disk revolves before a 
stationary plate perforated by a similar hole, such that at one position in the revo- 
lution of the disk the two holes and the light source are in alinement. So far as 
timing the flash is concerned, this is the only necessary equipment. 

If N represents the number of seconds elapsing between two successive flashes 
passed by the disk, then N also is the time of a single revolution of the disk, and 
N/200 the time necessary for the hole in the disk to pass the hole in the plate, 
or N/200 the duration of the flash, in seconds. 

For example, if the disk is turning at a speed of 600 revolutions per minute, 
1 revolution (N) = 60/600 = 0.1 second, and N/200 = 1/2,000 or 5x 10-4 seconds 
for the flash. 

Obviously, even at this low speed, flashes would recur at such short intervals 
that the eye would perceive not flashes, but a flickering blur of light. In order to 
overcome this difficulty, a second disk, exactly similar to the first and located on 
the other side of the stationary plate, is used. This disk is connected to the first 
by gears, so that it makes one revolution to a hundred revolutions of the first, or 
timing, disk. This in no way affects the duration of the individual flash, but 
allows only one of each hundred flashes to pass to the eye of the observer, so 
that even at the highest speeds obtainable with this present apparatus, the flashes 
are sharp, clear and without any suggestions of flicker. 

An auxiliary shutter, the use of which is optional with the operator, is con- 
nected by a cam to this second disk, in such a way that when the catch is set it 
will open and close once during one revolution of this second disk, and remain 
closed until reset. This permits the passage of single flashes at the will of the 
operator, and with no timing rhythm, as is the case when this shutter is inoperative. 

There is also a third disk, geared to the second with a speed ratio of 1:10, the 
use of which is also optional, and which will permit only one flash out of each 
thousand to reach the eye. 

This whole equipment, lamp, shutter mechanism and motor, is enclosed in a light 
tight housing, so that if desired the shutter can be used in a dark room. In the 
top of this housing, so located as to be easily accessible, is an observation window, 
through which by the aid of a small mirror mounted on the main interruption disk, 
the operator can check on the alinement of the illuminating source and the speed of 
the flash. 

The foregoing equipment is mounted in conjunction with the optical perimeter, 
so that the beam, or flash, is projected through its central axis directly into the 
pupil of the observer’s eye. By means of two graduated rotating mirrors, which 
are mounted on the arc of the perimeter, the beam can be redirected into the pupil 
from any angle between 20 and 90 degrees from the axis, and on any plane from 
horizontal to vertical, thus making it possible to investigate any desired spot in 
the retinal field. 

The optical perimeter is the one mentioned previously as constructed under the 
supervision of Ferree and Rand.“ Two arcs of the same radius of curvature were 
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constructed at right angles to each other; one a 180 degree arc, the perimeter arm; 
the other a 90 degree arc, the lamp arm, at the end of which is placed the source of 
light. The two arms are fastened together at the center of rotation. A housing 
shields the lamp from the patient. This housing is made of black japanned iron and 
is painted a mat black on the inside in order that all of the light that passes to 
the perimeter arm shall as nearly as possible radiate directly from the lamp fila- 
ment. Its dimensions are 4144 by 4% by 5 inches. Filteting the light to daylight 
quality is accomplished by using as a source of light a well seasoned 75 watt 
type C, (blue bulb) Mazda lamp operated by ammeter and rheostat control. The 
surface of the bulb is acid-etched to diffuse the light. A chin rest on a tri- 
directional stand is placed at a distance of 33 cm. from the central fixation point, 
which is the center of these intersecting arcs. The horizontal arc is marked in 
degrees up to 90 in two directions from the center. Fixation is controlled by 
sighting through the hole of the bisecting arcs. A movable ratchet allows for 
the eye of the observer to be regulated at the 33 cm. distance from the fixation 
point. Seven and a half foot-candles is the amount of light generally recom- 
mended and is controlled by the ammeter and rheostat mentioned previously. The 
minute detail and reasons for such a construction cannot be gone into deeply 
here but may be gleaned from the authors’ work. The practical clinical appli- 
cation of the perimeter and also theoretical and technical investigations have 
been published by Ferree, Rand and their associates 15 in various journals. Studies 
on normal and diseased persons have established average normal findings under 
various modifications and certain characteristic findings specific for pathologic 
lesions, but up to the present no results concerning minimal light stimuli in the 
periphery of the retina have been brought forth. The combination of the light 
flashing machine, which may be called the “flasher,” with the perimeter in per- 

15. Ferree, C. E., and Rand, G.: Perimetry: Variable Factors Influencing 
Breadth of Color Fields, Am. J. Ophth. 5:886, 1922; Effect of Intensity of Stimulus 
on Size and Shape of the Color Fields and Their Order of Ranking as to Breadth, 
ibid. 6:453, 1923; Effect of Size of Stimulus on Size and Shape of Color Fields, 
ibid. 10:399, 1927; Methods for Increasing Diagnostic Sensitivity of Perimetry 
and Scotometry with Form Field Stimulus, ibid. 13:118, 1930; Intensity of Light 
and Speed of Vision, J. Exper. Psychol. 13:388, 1930; Effect of Relation to Back- 
ground on Size and Shape of Form Field for Stimuli of Different Sizes, Am. J. 
Ophth. 14:1018, 1931. Ferree, C. E.; Rand, G., and Monroe, M. M.: Effect of 
Brightness of Pre-Exposure and Surrounding Field on Breath and Shape of Color 
Fields for Stimuli of Different Sizes, ibid. 7:843, 1929; Studies in Perimetry: 
Preliminary Work on Diagnostic Scale for Color Fields, ibid. 12:269, 1929; 
Studies in Perimetry: Errors of Refraction, Age and Sex in Relation to Size 
of Form Field, ibid. 12:659, 1929; Studies in Perimetry: Preliminary Work on 
Diagnostic Scale for Form Field with a 0.17 Degree Stimulus, ibid. 13:859, 1930. 
Ferree, C. E.: Rand, G., and Sloan, L. L.: Sensitive Methods for Detection of 
Bjerrum and Other Scotomas, Arch. Ophth. 5:224 (Feb.) 1931; Perimetry: Pre- 
liminary Work on Diagnostic Scale for Form Field, Arch. Ophth. 55:245 (Feb.) 
1926; Diagnostic Scales for 1° and 0.17° Form Field Stimuli for 8 Principal 
Meridional Quadrants Taken Separately, ibid. 6:518 (Oct.) 1931; Study of Fac- 
tors which Cause Individual Differences in Size of Form Field, Am. J. Psychol. 


42:63, 1930. 
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fect alinement with tangental mirrors bringing the flash at any desired degree 
on the perimeter into the eye has enabled a study of this sort to be made. 
Photographs of the “flasher” and the perimeter separated and in combination 
have been included to facilitate an understanding of the set-up (figs. 1 and 2). 
Before each trial the entire apparatus was checked for alinement in order to be 
positive that the entire flash was coming through so as to give the maximum of 
intensity. The perimeter was illuminated with a light of 7.5 foot-candles, which 
is recommended as the standard for use in the ordinary procedures under dark- 
adaptation. 














Fig. 1—A, perimeter and flasher (profile view): a, flash hole; b, sliding 
mount; c, flasher; d, perimeter; c, chin rest. B, flasher: a, observation for 
operator ; », rheostatic control; c, light switch; d, motor switch; ¢, sliding mount; 
f, shutter tripper; g, flash hole. 


METHOD OF TEST 


The subject was seated on a stool with his head in the chin rest, the right eye 
fixing the center of the perimeter, the left eye entirely covered similar to the 
ordinary perimetric method. The opposite position and arrangement was made 
when the left eye was being examined. The sector mirror was placed at 40 degrees 
on the perimeter arm in the horizontal position of from 0 to 360 degrees, and 
both the sector mirror and the center distributing mirror were set on their 
respective 40 degrees mark so as to throw the light flash in from this angle. The 





Le ae Se a yea ano PRN N od oe 


Sea 2 MRR > 


ig 


ef 








360 ARCHIVES OF OPHTHALMOLOGY 


flasher motor was started, the high speed pulley being used, and the speed gradually 
increased by turning the three rheostat knobs. A similar procedure was used for 
the 45, 50, 55, 60, 65,°70, 75 and 80 degree marks. Results tabulated only for 
the horizontal meridian will be considered as part of this paper. When the sub- 
ject indicated that the flash was no longer perceptable, a time record was deter- 
mined. This was done by counting the time taken for ten flashes to occur when 
viewed directly at the same flasher speed, and was recorded with a stop-watch. 
By referring to the accompanying curve, the time in divisions of a second could 
be read directly. The determination of the curve is shown by figure 3. Records 

















Fig. 2.—A, interior of the flasher (bird’s eye view): a, lamp; b, light tube; c, 
disk; d, flash hole; c, shutter; f, motor pulley. 8B, interior of flasher (profile 
view): a, lamp; b, motor; c, shaft; d, disk; ¢, shutter; f, fixing pin; g, sliding 
mount. 


on ten subjects are included in this study. All were checked for any visual error 
or difficulty. The visual acuity of each eye was 20/15, and pupillary tests, kera- 
tometer readings and ophthalmoscopic examination and refraction deviated little 
or not at all from what is considered the normal or the emmetropic eye. None of 
the subjects wore glasses or had had them previously, and none complained of any 
ocular symptoms. Fatigability was not analyzed, but sufficient time was allowed 


between each step of the test to allow for retinal recovery and disappearance of 
any after-image. 
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TABLE 


1—Speed Test 


Cc D E F G 
Disk Disk Disk Flash Flash Time Flash 
Revolu- Revolu- Revolu- Time Time Time in See. Time 
tionsin tionsin tions in in in Se in 
5 Min. 1Min. per Min. Min. Sec. Sec. 10,000 Sec. 


54 10.8 540 0.001851 0.11106 0.0005553 5.553 1/1800 
63 12.6 630 0.001603 0.09618 0.0004809 4.809 1/2080 
74 14.8 740 0.001351 0.08106 0.0004053 4.053 1/2465 
85 17.0 850 0.001176 0.07056 0.0003528 3.528 1/2840 
97 19.4 970 0.001031 0.06186 0.0003093 3.093 1/3255 
108 21.6 1,080 0.000926 0.05516 0.0002758 2.758 1/3625 
119 23.8 1,190 0.000840 0.05040 0.0002520 2.520 1/3965 
127 25.4 1,270 0.000787 0.04722 0.0002361 2.361 1/4230 
140 28.0 1,400 0.000714 0.04284 0.0002142 2.142 1/4670 
155 31.0 1,550 0.000645 0.03870 0.0001935 1.935 1/5180 
169 33.8 1,690 0.000591 0.03546 0.0001773 1,773 1/5650 
182 36.4 1,820 0.000549 0.03294 0.0001647 1.647 1/6080 
196 39.2 1,960 0.000510 0.03 0.0001530 1.530 1/6540 
212 42.4 2,120 0.000471 0.02826 0.0001413 1.413 1/7075 
226 45.1 2,260 0.000442 0.02652 0.0001326 1.326 1/755 
243 48.6 2,430 0.000411 0.02466 0.0001233 1.233 1/8100 
262 52.4 2,620 0.000281 0.02286 0.0001143 1.143 1/8750 
280 56.0 2,800 0.000357 0.02142 0.0001071 1.071 1/933) 
298 59.6 2,980 0.000335 0.02010 0.0001005 1.005 1/9960 
308 61.6 3,080 0.000324 0.01944 0.0000972 0.972 1/10290 
331 66.2 3,310 0.000302 0.01812 0.0000906 0.906 1/11100 
349 69.8 3,490 0.000285 0.01710 0.0000855 0.855 1/11700 
378 75.6 3,780 0.000264 0.01584 0.0000792 0.792 1/12600 
387 77.4 3,870 0.000258 0.01548 0.0000774 0.774 1/12925 
386 77.2 3,860 0.000259 0.01554 0.000077 0.777 1/12900 
330 66.0 3,33 0.000303 0.01818 0.0000909 0.909 1/11000 





A + 5 = B = revolutions per minute of the shutter trip. 
B x 50 = C = revolutions per minute of the shutter disk. 
1+ C =D = disk time in minutes. ; 

D x 60 = E = disk time in seconds. 

E + 200 = F = flash time in seconds. 

F = 10,000 = G = flash time in 0.0001 second. 


Taste 2.—Results of Tests on Ten Persons 


40 45° 50 55° 


a ee 


No. Name R L R L R L R L 


.G. 6.1° 6:2? 6.0" 6.2 40. TA 

' 6.8* 6.9* 6.7* 6.8* 6.9* 6.8* 

t. M. 6.5* 6.5" 6.5* 6.5* 6.5 6.5* 6.5* 

6.6* 6.4" 6.3* 6.4" 6.7* 6.7* 6.9 6.9 

Ne 6.5* 6.5" 6.5" 6.5* 6.5 65 7.5 7.3 
W.C. P. 6.4* 6.0* 6.1* 6.0" 6.5 6.3 7.3 7.0 
C. R. Z. 6.0* 6.2* 6.0* 6.2" 6.0* 6.2* 6.0* 6.2* 
V.8.¢. 61° Oe’ Ge ee" G1 6: 7.4 7.4 
D. M. 6.2* 6.2% 6.2* 6.2* 6.2* 6.2" 68 6.7 
G. 8S. G. 6.0* 6.1* 6.0* 6.1* 6.0% 6. 6.0* 6.1* 
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* Light flash is still perceptible. 
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Tig. 3.—Time-speed chart. The outer row of figures refers to the broken line. 
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Fig. 4.—Individual test, right eyes. The underlined figures show the absence of 
flash; the other numbers indicate the examinee. 
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RESULTS 
Table 2 shows the findings at the various. meridians in both the right 
and the left eye of ten persons. The figures marked with the asterisk 
indicate that the light flash was perceptible, while those without the 
asterisk form the group in which the flash was no longer visible. The 
figures are the time in seconds and decimals thereof in which ten 
flashes of the flasher could be counted. This is either at the highest 
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Fig. 5—Individual test, left eves. The underlined figures show the absence of 
flash; the other numbers indicate the examinee. 


speed obtainable in the case of the figure marked with the asterisk or 
where the flash disappeared, as shown by the usual figures. By 
interpolating these flash figures on the curve for speeds, the exact rate 
of a single flash in 10 fractions of a second may be easily computed. 
Thus, the range varies between ten flashes in 6 seconds or a single flash 
of 1/33,000 second to ten flashes in approximately 15 seconds or a 
single flash of 1/13,000 second. Figures 4 and 5 are of right and 
left eye, respectively, each person tested being represented by a differ- 
ent number. Those numbers not underlined indicate that the flash is 
still visible, while those with the underlining represent the disappearance 
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of the flash. Figure 6 is the usual diagram for charting the perimetric 
field, and the sector shows the extent of the field in the horizontal 
temporal axis for each person for both the right and the left eye. As 
both eyes responded alike, the fields are similar, that is, bitemporally 
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Fig. 6.—Perimetric chart showing the extent of the visual field for minimal 
flashes for each observer. The lower diagram is a magnification of the section 
outlined in the perimetric chart. The symbols indicate the results for each of 


the ten observers. 


homonymous. Thus it is shown that there have been established for 
the aforementioned horizontal temporal axis normal values between 50 
and 65 degrees. This is comparable for averages determined in ordinary 
perimetry, although not at the same meridians. The speed necessary 
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to lose perception of the flash at meridians above this minimal loss may 


be determined in figures + and 5. And so the average of the ten 
persons examined may be estimated at any meridian from 65 to 80 


degrees or fraction thereof. 
COMMENT 


I fully appreciated that there are many sidelights in this investiga- 
tion which have received little or no attention. Perhaps the best excuse 
to offer is the reason that a practical, clinical test was being sought. 
\dded to this is the extremely time-consuming nature of the investiga- 
tion. However, some comments on these extraneous factors may be 
abstracted from the experience gained. That more decided changes 
were not demonstrable may be due to the fact that there is a general 
tendency to refer stimulation from an area of low sensitivity to one of 
higher sensitivity supplied by adjacent nerve fibers. The work of 
Head '® on referred sensations, that of referred pain by Herrick '* and 


18 


Halliburton’s '* studies of the symptom “‘allochiria” would suggest 
evidence of such a possibility. Thus the retina at 75 degrees, for 
instance, may be in part recorded by the nerve fibers of the 60 degree 
area. 

The matter of the attention of the observer and its influence on the 
results was shown to have a variance of some moment by the painstaking 
work of that keen analyst, Helmholtz,’ many years ago. 

It would seem that, due to the time element between flashes, the 


20 


“phenomenon of Troxler,”” as described by Tscherning,?° was not of 
importance in this investigation; however, there is no study of this at 
hand to confirm the foregoing statement. 

Salaman *' has shown in some experiments that peripheral vision 
improves with practice. What effect an influence of this nature might 
have on the results cannot be stated. It is unquestionable that as the 
observer became more accustomed to the experiment, his appreciation of 

16. Head, H.: Studies in Neurology, London, Hodder & Stoughton, 1920. 

17. Herrick, C. J.: An Introduction to Neurology, Philadelphia, W. B. Saun- 
ders Company, 1922, p. 256. 

18. Halliburton, W. D.: Handbook of Physiology, London, John Murray, 
1928, p. 745. 

19. Helmholtz, H. L.: Handbuch der physiologischen Optik, Hamburg, L. 
Voss, 1909-1911, vol. 2, p. 455. 

20. Tscherning, M.: Physiologic Optics, Philadelphia, Keystone, 1900, p. 285. 

21. Salaman, M.: Some Experiments on Peripheral Vision. Medical Research 


Council, Special Report Series no. 136, London, His Majesty’s Stationery Office, 
1929, 
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the problem at hand increased. Mention should also be made of 
Meisenheimer’s ** conclusion regarding the formation of a first impres- 
sion of a peripheral object. He was studying the time required for an 
observer to form a first impression of a peripheral object and found 
that this time element increased with the increase of the eccentric 
angle. Whether or not this factor influenced this investigation is not 
known. 

Anatomically, Luciani ** explains the difference between direct and 
indirect vision as due to the fact that in the periphery more than one 
receptor cell may be connected to a single fiber of the optic nerve, 
which does not hold for the macular fibers. If such is the case, it 
would seem that further investigation of persons having pathologic 
lesions in the retina and optic nerve would be justified. One would 
anticipate greater changes in lesions affecting the peripheral nerves. 

It must be realized and reiterated that this entire investigation as 
here reported is preliminary, but after three years of work it was 
thought that the progress made warranted a report. The results 
obtained give impetus to further investigation of the problem at hand 
and also to many of the interesting contributary factors and rami- 
fications. 

Collier quotes Hueck,** in 1840, as being the first to describe dif- 
ferences in central and peripheral vision, but the reference cited was 
not obtainable. 

Pictures of the apparatus used are included, and the cardinal points 
are indicated. 

CONCLUSIONS 

1. Considering only the temporal half of the horizontal axis, the 

average speed of the flash too rapid to be visible has been determined. 


2. A machine for the rapid production of flashes has been built. 
It is capable of instigating flashes so rapid that they are not visible 
in meridians from 55 to 80 degrees. 


3. Further examinations in the various meridional axises will estab- 
lish a complete field for the normal. 


4. Changes in these fields due to lesions along the retinal and optic 
pathways may be of value in prognostications of some importance in 
the localization of such a lesion. 


22. Meisenheimer, J.: Psychol. Abstracts, 1929, vol. 3, no. 3480. 


23. Luciani, L.: Human Physiology, translated by F. A. Welby, New York, 
The Macmillan Company, 1917, vol. 4, p. 335. 


24. Hueck, quoted by Collier, R. M.: An Experimental Study of Form Per- 
ception in Indirect Vision, J. Comp. Psychol. 11:281, 1931. 
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5. That a machine producing greater speeds may lead to evidence 
of more importance may be anticipated from this investigation. 


6. The highest speed obtainable from the machine used gives a flash 
of 1/33,000 second’s duration. Varying slightly with the person tested, 
this speed of the flash is so rapid as to be lost at the 50 to 60 degree 
meridians. As more peripheral meridians are approached, the flash is 
Jost at lesser speeds, the least being most peripheralward. 





THE LIGHT STREAKS ON THE RETINAL 
BLOOD VESSELS 
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More than three quarters of a century ago the ophthalmoscope gave 
the first view of the light streaks on the retinal vessels. While in those 
days clinical interest in this phenomenon was more or less lukewarm, 
one can well fancy that its explanation was eagerly sought by the great 
masters, von Helmholtz,' von Jaeger,? Loring * and many others, for 
the literature on the subject during that period is voluminous and 
replete with diverging opinions. In recent years, interest in the clinical 
significance of abnormalities in the light streak has become widespread, 
and while their physical interpretation still provokes disagreement, no 
adequate study of the physical basis of the phenomena has been made. 
It need hardly be pointed out that in the absence of a correct under- 
standing of this basis the clinical interpretation of variations in the 
light reflex may frequently lead to error. 

Yet, from the physical point of view, the problem is not such a 
recondite one. The retinal arteries are not self-luminous. The light 
streak is seen only when the eyeground is illuminated ; it consists, there- 
fore, in reflected light. The problem limits itself to a discussion of 
what structures in, or related to, the retinal blood vessels are capable 
of reflecting or refracting light. Since reflection takes place only at 
those surfaces that separate media of different refractive indexes, the 
inquiry is confined to an analysis of the possible reflecting surfaces 
in and about the vessel and to a consideration of possible refraction of 
light reflected from the choroid and sclera through structures connected 


& 


with the vessel. 


From the Wilmer Ophthalmological Institute of the Johns Hopkins University 
and Hospital. 

Read before the American Ophthalmological Society, New London, Conn., 
June 29, 1932. 

1. von Helmholtz, H. L. F.: Physiological Optics, translated from the third 
German edition, Menasha, Wis., Optical Society of the United States, 1924, vol. 1, 
p. 254. 

2. von Jaeger, Eduard: Ergebnisse der Untersuchung des menschlichen Auges 
mit dem Augenspiegel, Vienna, 1855; Ophthalmoscopisch Hand-Atlas, Vienna, 
K. K. Hof und Staatsdruckerei, 1869. 

3. Loring, E. G.: The Light Streak Seen in the Center of the Retinal Vessels 
with the Ophthalmoscope, Tr. Am. Ophth. Soc. 1:122, 1870. 
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The possibility that the light is reflected from the posterior surfaces 
of the vessel wall and from the underlying retina, choroid and sclera 
merits somewhat detailed discussion. This theory was first suggested 
by Loring,* who was much interested in the subject and gave it careful 
consideration. Sixteen years after his first publication, however, 
Loring * wrote: “It will be seen, then, from these various opinions, that 
no thoroughly satisfactory and acceptable explanation of the presence 
of the light-streaks on the centre of the retinal vessels, has yet been 
given.” Loring’s theory was espoused by Davis,® who published con- 
siderable experimental data on the subject in 1891. As recently as 
Jan. 29, 1931, Davis wrote to one of the authors: “I still think that 
the light-streak upon the retinal vessels is due chiefly to the refraction 
of light.” This interpretation has been accepted by some of the lead- 
ing authorities ° of the present day. But it does not seem to us to be 
correct. 


If the light streak consisted in light reflected from the choroid, it 
would necessarily have a red color, whereas it has almost the same 
color as the light used for illumination of the fundus. Furthermore, 
the reflex should be less bright in dark, than in blond, fundi, and it 
should be less bright in red-free light than in white light. In both 
these respects, the contrary is true. Finally, the refraction of light by 


the vessel (as held by Loring) would require such a high degree of 
transparency of the blood stream that at an arteriovenous crossing the 
outline of the underlying column would be clearly visible through the 
overlying column—just as one glass rod is visible through another. 
This is obviously not the case. 

One of the arguments advanced to support Loring’s theory is the 
absence of the light streak over the vessels in detached portions of 
the retina. We have found, however, that the light streak is absent 
only in those regions in which the surface of the retina does not lie 
perpendicular to the line of view. In places where billowing folds 
exist, the light reflex can be clearly seen on the vessels at the crest of 
the billow. A favorable case for study of this phenomenon is illustrated 
in figure 1. 


D. F., aged 22, had a detached retina in the left eye. The vessels had a normal 
light streak in the undetached portions of the retina. The light streak disappeared 
as the vessels climbed over the detached retina, but it reappeared, however, and was 
clearly seen when the vessels were viewed at right angles. 


4. Loring, E. G.: Text Book of Ophthalmoscopy, New York, D. Appleton and 
Company, 1886, vol. 1, p. 77. 

5. Davis, A. E.: The Light-Streak as Seen upon the Centre of the Retinal 
Vessels, Due to Reflection, Refraction, or Both? Arch. Ophth. 20:44, 1891. 

6. de Schweinitz, G. E.: Diseases of the Eye, ed. 10, Philadelphia, W. B. 
Saunders Company, 1924, p. 109. 
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Fig. 1—Photograph of fundus drawing showing vascular light streaks in 
detachment of the retina. 








{yo 


Fig. 2.—Light streaks on conjunctival and corneal vessels (corneal microscope). 
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The corneal microscope and slit-lamp have enabled us to study the 
light streak on vessels in the conjunctiva and cornea. The following 
case is particularly instructive because the light streak could be studied 
in both conjunctival and corneal vessels (figs. 2 and 3). 


In J. G., aged 62, after cataract extraction in the left eye and several other 
operative procedures, there was a cyclitic membrane adherent to the iris and to the 
cornea. One large vessel could be traced from the conjunctiva across the clear 
cornea and into the membrane. The light streak was clearly visible; it was equally 
brilliant over all three portions of the vessel, and it moved with the optical slit 
over the whole extent of the artery, like the flitting of a will o’ the wisp. 





Fig. 3—Same vessels as in figure 2, enlarged. 


In similar cases, the observation of the vessel light streaks with the 
narrow beam of the slit-lamp is instructive. The forced rotation of 
the eye, combined with the changing of the position of the light 
source, enables one to study the vessel reflections over a large portion 
of its surface (fig. 4). 

While the question of the refraction of light by the blood column— 
as a factor in the production of light streak—can be dismissed, we 
have yet to consider refraction by the vessel wall of the light coming 
from behind. A simple experiment with a glass tube filled with an 
opaque solution will readily show that light reflected from behind is 
refracted by the vessel wall into two bright streaks, one on each side 
of the “blood column.” The supposition that the blood column is 
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partially translucent makes matters no better. Light filtered through 
this partially absorbing screen, on its way both to and from the choroid, 
would be dimmer than that coming from the unobstructed choroid 
nearby. On this basis, one could account for a dark streak over the 
center of the vessel, but not for a light streak. This dark streak does 
occur in oblique positions of the vessels in retinal detachment, in 
which case the center of the blood column seems to be darker than 
the periphery. 

Having dismissed the possibility that the light streak consists in light 
reflected from surfaces lying behind the blood column, we can now 
direct our attention to the reflection from the blood column itself and 
from the surfaces anterior to it. The first question which arises is 
whether we are dealing with surfaces convex or concave toward the 
observer. This problem was studied by Dimmer * with meticulous care. 
By analysis of the parallactic movements of the light streak in relation 
to movements of the observer’s eye, and of the ophthalmoscopic mirror, 


FI 


Fig. 4+.—Light streak on conjunctival vessel with variation of angle of light 
source (corneal microscope). 


Dimmer has shown conclusively that if the light streak arises by reflec- 
tion it must be due to reflection by a cylindric surface convex toward 
the observer. That this conclusion is correct can readily be confirmed 
by the ophthalmoscopic examination of a number of glass tubes and 
rods, eliminating at the time all other sources of light (fig. 5). 


According to the successive structures which they separate, the 
cylindric surfaces (convex toward the observer) that are to be found 
in and about a retinal blood vessel are formed by each successive pair 
of the following structures (fig. 6): vitreous, retina, adventitia, media, 
intima, blood plasma and blood corpuscles. A brief analysis of these 
six possible reflecting surfaces will reduce them to a smaller number. 

1. The surface vitreous-retina, especially in young people and in 
the deeply pigmented races, undoubtedly has the potentiality for the 
brightest reflection of any of the structures mentioned, and this surface 
accounts for the brilliant reflexes, unrelated to blood vessels, that are 


7. Dimmer, Friedrich: Die ophthalmoskopischen Lichtreflexe der Netzhaut, 
Leipzig, Franz Deuticke, 1891. 








WILMER ET AL—STREAKS ON RETINAL VESSELS 373 


seen about the macula. Kreiker* has recently suggested that this 
accounts also for the vessel light reflexes, and he has maintained that 
in red-free light these are indistinguishable from other retinal reflexes. 
llowever, by changing the position of the ophthalmoscopic mirror, the 
parallactic movement of the retinal reflex is clearly seen in front, and 
independent, of the vessel reflection. Moreover, occasionally a retinal 
artery may be seen to dip below the surface of the retina and still to 
possess at its lowest point of depression a light streak of the normal, 
soft, golden quality. Indeed, the reflex is usually brighter in the 


Transmitted Light Reflected Light Outside Inside 
Diameter, Diameter, Filled 
Mm. Mm. With 


Bf India ink 


India ink 


India ink 
India ink 
Red ink 


Glycerin 


Fig. 5.—Glass tubes filled with india ink, red ink or with glycerin; photographed 
hy transmitted and by reflected light. 


midpoint of such a dip, where the vessel lies perpendicular to the line 
of view. Naturally, when a vessel bulges forward, carrying the lamina 
interna of the retina before it, an apex of such an arch will be char- 
acterized by a brighter and wider reflex in which the reflection from 
the lamina interna has been added to that of the underlying structures. 
On the other hand, in a very dark fundus like that of the Negro, the 
faint light streak of a deeply placed vein may be entirely masked by 
the brilliant reflection from the retina. It seems that this surface can 
he omitted from further consideration. 

2. The surface retina-adventitia is a conceivable source of reflected 
light. However, any surface capable of reflecting light is also capable 


8. Kreiker, A.: Ueber die Entstehungsweise des Lichtreflexes auf den Netz- 
hautgefassen, Klin. Monatsbl. f. Augenh. 72:621, 1924. 
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of refracting. If reflection occurred at the surface retina-adventitia, 
then in cases in which the adventitia is thickened the blood column 
should appear to be surrounded by a glassy wall. Verhoetf ® has reported 
most careful studies of a case of retinitis pigmentosa observed during 
life and examined later histologically. He found that the adventitia 
of the retinal blood vessels in this case was enormously thickened; in 
some places it was thicker than the lumen of the vessel. Ophthalmo- 
scopically, however, no sign of this thickened wall could be made out, 
and the light streak was very narrow. We must conclude that under 
ordinary circumstances the index of refraction of the adventitia is 
practically identical with that of the surrounding retina, and, therefore, 
that no reflection can take place there. If the adventitia should become 
altered—by hyaline degeneration, for instance—so as to change its 
index of refraction, then reflection at this surface would occur. 


VITREOUS 








LUMEN......-4-4--- RETINA 


--- ADVENTITIA 
INTIMA....200+ 


ccereee- MEDIA 
171979 


Fig. 6.—Diagram of possible reflecting surfaces in and about a retinal artery. 


3. The surface adventitia-media in the arteries is one that has not 
heretofore received adequate attention. This surface separates struc- 
tures which are of widely different densities, as shown by the micro- 
scope. Reflection of light at this surface should, therefore, occur. 
Dimmer‘ considered this possibility and rejected it, because reflection 
by a surface of a greater diameter than the lumen should be accom- 
panied by the ophthalmoscopic appearance of the glassy coat already 
mentioned. This objection holds only if the media is fairly thick in 
comparison with the diameter of the blood column. Under normal con- 
ditions in which the thickness of the media is one-tenth the thickness 
of the blood column, if the apparent glassy coat were due to refraction 
of the surface media-adventitia, it would be too thin to be visible on 


any but the largest vascular branches. But the apparent thickness of 


9. Verhoeff, F. H.: Microscopic Observations in a Case of Retinitis Pig- 
mentosa, Tr. Am. Ophth. Soc. 28:176, 1930. 








WILMER ET AL—STREAKS ON RETINAL VESSELS 375 


the glassy coat must be still further reduced, because if this refracting 
surface were present it would act as a magnifying lens in relation to 
the blood column. Figure 5 shows a series of glass tubes filled with 
india ink, red ink or with glycerin illuminated from behind (left). 
and from in front (right). The ratio of the thickness of the wall 
to the diameter of the lumen is given. The photograph shows that in 
every case the apparent thickness of the wall is much less than the 
actual thickness. 

Therefore, in normal cases, the absence of a visible glassy coat 
about the blood column is no argument against reflection of light at 
the surface media-adventitia, though Dimmer held the contrary view. 
In pathologic conditions, such as arteriolar sclerosis with thickening of 
the media, a glassy coat such as this theory predicates is readily seen 
and is familiar to every ophthalmologist. 

4+. The surface media-intima and intima-plasma are so close that 
they may be considered as one in the artery. They are equivalent to 
the similar combination of adventitia-intima and intima-plasma in the 
vein. Practically all writers in this field agree that reflection probably 
takes place at one or the other of these surfaces, usually described as 
the surface of the blood column. The only difficulty in attributing the 
whole of the light reflex to this surface arises when one considers the 
varying width of the light streak. A short digression on this topic is, 
therefore, necessary. 

Considering the internal surface of the vessel as a convex cylindric 
mirror, we calculate first the position of the image of the illuminated 
pupil formed by this mirror. Let P represent the diameter of the 
pupil; L, the distance from the pupil to the retina; r, the radius of 
the lumen of the vessel; x, the distance from the anterior surface of the 
lumen of the vessel to the image, and I, the width of the image of the 
pupil. 


The pupillary and image plane will be conjugate foci with respect 
to the convex mirror. Then by the familar formula 
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The size of the image can now be calculated. 


2L 





4. 


In other words, so long as the diameter of the pupil and the length 
of the eyeball remain unchanged, the width of the light streak should 
be a constant fraction of the width of the reflecting cylindric surface. 
If we take + mm. as an average pupil, and 20 mm. as an average 
value for L, then: 


4 1 
r=-—r 
2x 20 10 


= 





The light streak, therefore, must be approximately one-twentieth the 
diameter of the reflecting surface. If the surface of the blood column 
were the only reflecting surface, then the reflex would bear this con- 
stant relation to the width of the blood column. It is a fact that the 
reflex does bear approximately this relation to the diameter of the 
veins, and we can conclude that in the veins this surface only is con- 
cerned. In the arteries, in which the width of the reflex is greater 
than one-twentieth the width of the blood column, some other surface 
of greater radius of curvature must contribute to the reflected light. 
This other surface in the arteries is, as we have indicated, the surface 
adventitia-media. 

5. Dimmer,’ who rejected the possible contribution of the surface 
adventitia-media, was reduced to considerable difficulty in attempting 
to explain why the reflex on the arteries is wider than that on the 
veins. In this dilemma, he made the somewhat bizarre suggestion that 
in the arteries the red blood corpuscles might be aggregated together in 
a central core surrounded by a zone of corpuscle-free plasma. He 
supposed that this central core of corpuscles reflected the light, which 
in the artery appeared as a well defined light streak. Aside from the 
fact that this does not explain how the corpuscle-free zone is to have 
the color and appearance of blood on either side of the light reflex, 
no evidence has ever been advanced to show that the corpuscles in 
human arteries are aggregated into a narrow central column. In fact, 
examination of the conjunctival vessels with the corneal microscope 
shows that this is not the case. 

We have reduced the possible reflecting surfaces to two in the 
artery—the external surface of the media and the internal surface of 
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the intima—and to one in the vein—the internal surface of the intima. 
It remains to be shown how these reflecting surfaces can account for 
the clinically recognized variations in the intensity and width of the 
reflexes. In the vein, where only one reflecting surface exists, the 
physical changes which can alter the character of the light streak are 
few. As noted, under ordinary circumstances the reflex on the vein 
must bear a constant ratio of about 1: 20 as compared with the diameter 
of the lumen. The size of this reflex is not far from the lower limits 
of definition by the ophthalmoscope, even in the major branches. In 
small veins, the reflex is too narrow to be seen. Where the light 
streak on the vein is visible, it may be said to vary directly with the 
diameter of the vessel. However, in some instances, such as crossing 
over an artery, the veins may become flattened so as to present an oval 
cross-section. The radius of curvature: of the central part of the 
anterior surface of the vein may then be considerably greater than 
the semidiameter of the lumen. At such a point, a widening of the 
reflex is to be expected. 


The brightness of the reflection at surfaces that separate transparent 
media depends on the angle of incidence of the rays and on the differ- 
ence between the indexes of refraction of the two media. It is minimal 
at perpendicular incidence and, therefore, minimal for perpendicular 


incidence on smoothly polished surfaces. Roughness of the reflect- 
ing surface would increase the brightness of the reflex. But a condi- 
tion of this kind has not been recognized clinically. A second method 
by which the brightness of the reflex could be increased would be by 
changing the difference between the indexes of refraction of the vessel 
wall and of the contained plasma. Since this point must be considered 
in relation to the arterial light reflex, it merits detailed discussion. 

In protein solutions and gels, the index of refraction is roughly 
proportional to the concentration of the protein. This is the physical 
basis for the refractometric method of determining protein concentra- 
tion. The index of dispersion is likewise roughly proportional to the 
concentration of protein. Applying these facts to the retinal veins, 
we find that in all probability the index of refraction of the tissue of 
the wall is higher than that of the serum within the lumen, since the 
protein concentration is greater in the wall than in the lumen. Further- 
more, since the index of dispersion of the wall is probably greater 
than that of the lumen, the difference between the indexes of refrac- 
tion of these two media will be least for red light and greatest for blue- 
violet light. Therefore, the brightness of the reflex should be greater 
in red-free than in white light, which is actually the case. 

Pathologic processes do occur in which the protein density of the 
vein walls is altered, e. g., hyaline or amyloid infiltration; but in most 
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of these clinical conditions the veins lose their transparency, and the 
reflex is lost under a white coat. Changes in the brightness of the 
venous light streak are therefore of little clinical importance. As 
previously stated, the surface vitreous-retina in young people is very 
highly reflecting, and in some instances it influences the vessel reflex 
proper. It may also be noted in passing that since the structures 
directly concerned in these reflexes are not affected by changes in 
the degree of pigmentation of the fundus, the reflex must appear rela- 
tively brighter against a dark, than against a blond, background. 

All of the foregoing statements are equally applicable to the retinal 
arteries. Other things being equal, the light streak varies in width 
and luminosity with the width of the vessel lumen. If the cross- 
section of the vessel becomes oval—for instance, at a bifurcation— 
the ratio of the width of the reflex to the width of the lumen increases. 
The increased brightness of the reflex in red-free light is produced in 
the arteries by the same mechanism as in the veins. There are certain 
differences, however, which should be mentioned. 

As already shown, part of the arterial light streak is made up of 
reflection from the outside of the media. The width of this reflex 
should, therefore, bear a constant ratio (about 1:20) to the diameter 
of this surface rather than to that of the blood column. Histologic 
studies show that the ratio of the thickness of the wall to the diameter 
of the lumen in the arterial tree decreases from the larger to the smaller 
branches. The width of the reflex must be a greater fraction of the 
width of the blood column in large than in small vessels, and, therefore, 
in the smallest branches it must approach the ratio that exists in the 
veins—deductions which can readily be verified. Finally, we may con- 
clude that an increase in the thickness of the media will increase the 
width of the light reflex relatively to the diameter of the lumen. At 
the same time, an increase in the refractive index of the media will 
intensify its brightness. In retinal vascular disease, either one or both 
of these phenomena may occur. The brightness of the reflex is greatest 
in the center of the streak and diminishes toward the edge, depending 
in part on the form of the illuminated area in the pupil and on minor 
irregularities of the surface of the vessel. As a result, it is often 
difficult to determine the exact width of the light streak, which may 
fade out indefinitely at its edges. Under such circumstances, the 
apparent width of the light streak must increase slightly when its 
brightness is increased. 

In order to illustrate how changes in the thickness of the vessel 
wall and in the refractive index of the media can affect the ophthalmo- 
scopic picture, an artificial retina was constructed in which the “arteries” 
were fine glass tubes filled with a semi-opaque, red, pigment suspension. 
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Three tubes were selected under a microscope for proper ratio between 
the size of lumen and the thickness of their walls. It is impossible to 
vary the index of refraction of a given glass tube, but the same effect 
may be obtained by changing the index of refraction of the surround- 
ing medium. Hence the tubes were mounted on the “retina” of a 
schematic eye (de Zeng) and photographed with the Nordensen fundus 
camera, in air, in water and in glycerin. In the cases of water and 
glycerin, it was difficult to measure accurately the fine edge of the 
light reflection; so the original photographs were enlarged, and the 
relation of light reflections to vessel lumens was measured with a micro- 
scope, a micrometer eyepiece and a low power objective being used: 
Kach of two observers made three readings in each case, and the 
figures in the table are the averages of these results. The technical 
difficulties involved in making, photographing and measuring these tubes 
account for the relatively high readings in the third and fourth lines 
of column B. 


elveraye of Results of Readings 


Thickness of wall 
Diameter of lumen 
Width of light reflex : 


Width of “blood column” (Glycerin 


The ophthalmoscopic study of these preparations shows that the 
brightness of the light reflexes and their general magnitude resembled 
the vessel light reflections in the normal eve most closely when the 
tubes were embedded in water. The table shows that with the differ- 
ence in the indexes of refraction between the “media” and the surround- 
ing “tissue,” the width of the reflex increases with the thickness of the 
“media.” When the thickness of the wall of the glass tube in this 
preparation is between one tenth and one fifteenth of the diameter of 
the lumen, the reflex resembles that seen in medium-sized retinal 
arteries. 

In air, the tubes correspond to vessels in which the media has under- 
gone an increase in refractive index—as in hyaline infiltration. In this 
observation, the reflexes are found to be very bright, and the differences 
between the thick-walled and the thin-walled tubes, well marked. In 
elycerin, in which reflection and refraction by the outer surfaces of 


the tubes are practically abolished, the “arteries” are changed into 


“veins.” The width of the light reflexes now bears constant ratio to 
the width of the lumen. While the reflexes on the three tubes in any 
given medium may be compared one with another, the reflexes on the 
same tube in the three different media are not strictly comparable; 
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because with the changing index of refraction of the medium, corre- 
sponding changes had to be made in the method of illumination and 
in the focusing of the camera. This accounts for the large values 
given for the width of the light streaks in glycerin. This same prepara- 
tion viewed with an ophthalmoscope showed the narrowest reflexes 
of all. 


CONCLUSIONS 


1. A systematic analysis is given of the physical basis of clinical 
variations in the retinal vascular light streaks. 


2. The light streak on the retinal veins is produced by reflection 
at the anterior surface of the blood column. 


3. The light streak on the retinal arteries is produced by reflection 
at the anterior surface of the blood column and by reflection at the 
anterior surface of the media (muscularis). 


ABSTRACT OF DISCUSSION 


Dr. A. E. Davis, New York: Dr. Davis summarizes the evidence dealing with 
production of the light streak on retinal vessels from reflection and refraction. 

Dr. Jonas S. FrieEDENWALD: If the artery is opaque, the arterial wall is more 
dense on the edge than over the center, and, therefore, the whiteness of this opacity 
is more dense at the edge. That is the thing we can conclude from Dr. Evans’ 
experiment. In detachments we have found that the arterial light streak may be 
quite brilliant even where the detachment is luminous, and even if it is of long 
standing, provided the artery bends in such a way as to become perpendicular to 
the axis of illumination. If not, then we have no arterial light streak, but in those 
the light reflected from behind is apparently absorbed by the blood column in the 
periphery, resulting in a dark streak in the center of the blood colunm. 








RETICULAR FIBERS IN SOME HYPERPLASTIC 
DISEASES OF THE CONJUNCTIVA 


M. N. BEIGELMAN, M.D. 


LOS ANGELES 


In 1891 Mall? isolated what he considered to be a new type of con- 
nective tissue fiber differing from both the collagenous and elastic 
groups. These reticular or lattice fibers (‘‘Gitterfasern’”), so named 
because of their tendency to form true networks, resisted tryptic and 
peptic digestion and gave no gelatin when boiled with water. Mall him- 
self felt that while the reticular fibers could be easily differentiated 
from the elastic ones, they were rather closely related to collagenous 
tissue—a point which was destined to become the center of an important 
and as yet undecided controversy. The study of reticular tissue showed 
no appreciable progress until 1905, when Maresch? discovered that 
Bielschowsky’s method of silver impregnation could be used success- 
fully for the elective staining of the reticular or, as they have been 
called since, the “argyrophil” fibers. With the aid of the new method 
the distribution of reticular fibers in the human body, under normal 
conditions, has been studied by many histologists. Those interested 
in the particulars of this work will find a valuable guide in the exten- 
sive reviews of Plenk* and Bruni.‘ Investigations have also been 
carried out concerning the reticulum of various organs in chronic 
granulomas, in degenerative processes, in malignant growths, etc. It 
is admitted by every author that the reticular fibers have a good deal 
in common with the collagenous ones. Silver impregnation reveals in 
many sections a gradual transition of the black color of the argyrophil 
fibers into the yellow or brown of the collagenous. In fact, an extreme 
unitary hypothesis was expressed by Mallory and Parker ® in the fol- 
lowing statement: “Reticulum as a chemically distinct intercellular 


From the Pathologic Laboratory of the Los Angeles County General Hospital. 

1. Mall, F.: Das reticulierte Gewebe und seine Beziehungen zu den Binde- 
gewebsfibrillen, Abhandl. d. math.-phys. Cl. d. k. sachs. Gesellsch. d. Wissensch. 
Leipzig, 17:299, 1891, quoted by Nageotte and Guyon.® 

2. Maresch, R.: Ueber Gitterfasern der Leber und die Verwendbarkeit der 
Methode Bielschowskys zur Darstellung feinster Bindegewebsfibrillen, Centralbl. f. 
allg. Path. u. path. Anat. 16:641, 1905. 

3. Plenk, H.: Ueber argyrophile Fasern (Gitterfasern) und ihre Bildungs- 
zellen, Ergebn. d. Anat. u. Entwcklngsgesch. 27:302, 1927. 

4. Bruni, A. C.: Vecchie e nuove questioni riguardanti le fibre reticolari del 
connettivo, Arch. ital. di anat. e istol. pat. 8:383, 1930. 

5. Mallory, F. B., and Parker, F., Jr.: Reticulum, Am. J. Path. 3:515, 1927. 
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substance does not exist; it is collagen in separated form, rendered 
prominent by silver stain.” The chemical difference between collagen 
and reticulin base has been recently questioned by Nageotte and Guyon ° 
also; according to these authors, “Nothing has been observed so far 
that warrants the supposition that the collagen part and the reticulin 
part of a given tissue differ in any way in the chemical constitution 
of their substance.” Many authors are, on the contrary, convinced 
that the reticular fibers constitute an independent type of connective 
tissue characterized by specific chemical and _ staining properties. 
artisans of this conception assign to the reticular fibers functions differ- 
ing from those of collagenous or elastic tissues: The argyrophil struc- 
tures are supposed to serve special nutritional and metabolic purposes 
(Schifferdecker,? Castaldi *) ; it is assumed that they control the caliber 
of the capillaries (Volterra,® Luna '’). 

Of late, the opinion has been advanced that reticulin is possibly 
a forerunner of collagen. [Embryologic studies established the fact that 
the argyrophil networks are the first to appear in the formation of 
collagenous tissues; they seem to constitute the immature stage of 
collagenous fibers into which they are finally transformed, hence the 
name “precollagenous fibers.” This view is supported by the dlis- 
tribution of reticular fibers, which are most abundant in association 
with undifferentiated cells of mesenchymal nature (in lymphoid and 
myeloid organs). 

The exact nature and role of the reticular tissue will be determined 
only when more basic morphologic and biochemical facts become avail- 
able. The study of argyrophil fibers as they are seen in various patho- 
logic processes serves, in the main, this purpose of accumulating the 
necessary material. There is also the immediate benefit of using a 
method which is unsurpassed in bringing out the finest connective 
tissue fibrils, the most delicate basal membranes. It might be said 


that no study of the stroma is complete unless silver impregnation is 
employed. 


Unfortunately, ophthalmologists have paid little attention to 
Maresch’s discovery. Only two contributions, both of recent origin, 


6. Nageotte, J., and Guyon, L.: Reticulin, Am. J. Path. 6:631, 1930. 

7. Schifferdecker: Untersuchungen ther den feineren Bau und die Kernver- 
haltnisse des Zwerchfelles in Beziehung zu seiner Funktion sowie tiber das Binde- 
gewebe der Muskeln, Arch. f. d. ges. Physiol. 139: 337, 1911. 

8. Castaldi, L.: I! connettivo nel fegato dei vertebrati, Arch. ital. di anat. e 
di embriol. 17:373, 1919-1920. 

9. Volterra, M.: Einige neue Befunde tiber die Struktur der Capillaren und 
ihre Beziehung zur sogenannten “Contractilitat” derselben, Zentralbl. f. inn. Med. 
46:876, 1925. 

10. lana, E.: Studio sul tessuto reticolare, Ricerche de morf. 1:1, 1921. 
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deal directly with the problem of argyrophil fibers in ocular tissues. 
Last year Matsuoka? published a report on “Reticular Fibers in the 
Choroid in Sympathetic Ophthalmia,” which is available to the non- 
Japanese reader only in a brief abstract. Almost at the same time 
Peters,* in his article on “The Histology of Trachoma,” presented 
the results of silver impregnation as confirming his older views on the 
trachomatous process. 

Because of this scarcity of sources in the ophthalmologic literature, a 
few remarks regarding the technic of silver impregnation might be in 


Fig. 1—Part of a follicle in folliculosis of the conjunctiva with a thin capsule 
and numerous short reticular fibers. 


order. This method, called by an authority on the subject (L. Guyon) 
“the most delicate and complex of all histologic techniques,” differs a 
good deal from the staining procedures employed in routine laboratory 
work. For the purpose of general acquaintance with the method, the 
“Practical Suggestions for Silver Impregnation of Connective Tissue” 


11. Matsuoka: Gitterfasern in der Chorioidea bei sympathischer Ophthalmie, 
Klin. Monatsbl. f. Augenh. 87:714, 1931. 

12. Peters, A.: Zur Histologie des Trachoms (Gitterfasern), Klin. Monatsbl. 
f. Augenh. 88:145, 1932. 
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by Guyon ** are indispensable. Many invaluable points regarding the 
preparatory treatment of the sections, the silver bath and the reduction 
can be gained from this work. The details of the technic, the formulas 
of time and proportion, differ in the numerous modifications of the 
original Bielschowsky method. When examining sections of the same 
specimen stained by several of these modifications, one is impressed 
with the fact that while the picture obtained is essentially identical in 
all of them, variations occur in the thickness of the reticular fibers 
as well as in their relation to other types of connective tissue. It is 
worth while, for the accuracy of comparative study, to employ the 
same mode of procedure throughout the study of these formations. 
For my own work I selected Foot’s '* “rapid method of silver impreg- 











Fig. 2.—A follicle from another case of conjunctival folliculosis with a thicker 
capsule and with a regular network of reticular fibers. 


nation” because of its simplicity, its applicability to paraffin sections 
and the uniform results obtained with it. Mallory’s and van Gieson’'s 


stains for connective tissue have been used as a routine procedure for 


control purposes. It became obvious, from a comparison of sections, 
that some of the fine fibrils outlined by silver impregnation were not 
brought out by the van Gieson and Mallory stains, and that others 
assumed only a pale rose or blue tint. 

The following hyperplastic diseases of the conjunctiva have been 
investigated for the distribution of reticular fibers. 


13. Guyon, L.: Practical Suggestions for Silver Impregnation of Connective 
Tissue, Am. J. Path. 7:47, 1931. 

14. Foot, N. C., and Ménard, M. C.: A Rapid Method for the Silver Impreg- 
nation of Reticulum, Arch. Path. 4:211 (Aug.) 1927. 
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FOLLICULOSIS OF THE CONJUNCTIVA 


Most of the material used for the study of reticular fibers in con- 
junctival folliculosis was obtained from a group of Mexican children 
in whom this ocular disease was strikingly uniform in appearance and 
course. The follicles in all cases were large, translucent and grayish 
rose. They were arranged in pearl-like parallel rows, along the transi- 
tional folds, extending on one side to the free border of the tarsus 
and on the other side to the bulbar conjunctiva. Only in one par- 
ticularly severe case the follicles were observed transgressing on the 


Fig. 3.—Reticular fibers throughout the conjunctiva in follicular conjunctivitis. 


upper and inner part of the bulbar conjunctiva. Outside of the forma- 
tion of follicles, the conjunctiva was normal, without any thickening, 
congestion or discharge ; nor were any subjective complaints registered. 
The course of the disease was entirely favorable; after a few months, 
the follicles, even in nontreated patients, disappeared without leaving 
any trace of their existence—proof that the conjunctival condition was 
nothing more than a benign folliculosis. 

In the sections impregnated with silver, each follicle stands out 
clearly because of the capsule surrounding it. This capsule is thin and 
consists of two types of fibers. In the internal part of the capsule, 
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proximal to the cellular mass of the follicle, the fibers stain black ; they 
are arranged concentrically in several rows with many anastomosing 
branches in between. Some of these fine argyrophil filaments are inti- 
mately connected with the external layer of coarser and heavier collage- 
nous fibers. In the follicle proper, reticular fibers are found in a 
considerable number, even under low magnification (fig. 1). They 
appear mostly as straight short lines, with a tendency toward dichoto- 
mous branching. There are also many fibers of greater length and of 
a wavy spirochete-like appearance. The thickness of the argyrophil fiber 


Fig. 4.—Reticular and collagenous fibers in advanced trachoma. This was the 
only case in which infiltration anesthesia, generally undesirable in biopsies on the 
conjunctiva, was used. As a result the connective tissue fibrils are greatly disso- 
ciated. 


varies within wide limits. Some of the exceedingly broad ones, under 
higher magnification, appear to consist of finer filaments and, when 
followed up in serial sections, are revealed to surround capillary blood 
vessels. 

In one case of conjunctival folliculosis, not belonging to the afore- 
mentioned group and clinically differing from it by a harder con- 
sistency of the follicles, the following arrangement of reticular fibers 
was found (fig. 2): The unusually heavy capsule contained through- 
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out its thickness numerous argyrophil fibers, which penetrated into the 
follicle proper, forming a clearly outlined network, uninterrupted at 
the periphery but somewhat defective in the interior of the follicle. 

The conjunctiva itself, as a rule, presented nothing abnormal. Only 
in cases in which some degree of diffuse infiltration existed, in addition 
to the formation of follicles, could one see a varying amount of reticular 
fibers distributed outside of the follicles. These, however, were cases 
of follicular conjunctivitis (fig. 3) rather than of pure folliculosis. 


Fig. 5.—Two adjoining papillae in vernal catarrh with a deep furrow between 
them. Note the thickening of the subepithelial reticular layer. 


TRACHOMA 

The early stages of trachoma are rarely seen in southern California. 
Most of the cases observed in this region have come from other states 
or countries and are characterized by advanced degrees of conjunctival 
cicatrization. Up to the present I was unable to secure a sufficient 
amount of material from cases of incipient trachoma which would 
permit me to arrive at a definite conclusion regarding the argyrophil 
structures in early trachoma. An investigation along this line con- 


ducted wherever the necessary material is available is likely to bring 
out some new points in the histologic differentiation between follicular 
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conjunctivitis and genuine trachoma; perhaps it will explain to some 
degree the unlike evolution of the hyperplastic formations in both 
diseases. 

In the more advanced stages of trachoma, which have been studied 
by me with reference to the distribution of reticular fibers, the picture 
varies with the extent of cicatrization. Where the scarring has already 











Fig. 6.—Section of a large papilla in the palpebral form of vernal catarrh; 
reticular fibers form the basal membrane of the glandular formations in it. 











Fig. 7.—Reticular fibers in the conjunctiva of the “smooth” form of vernal 
catarrh. 


occurred, the reticular fibers are discovered with difficulty; they stain 
paler and fade imperceptibly into the predominating mass of collagenous 
tissue (fig. 4). It is not possible to state whether the reticular net- 
work is transformed into collagenous fibers or simply replaced by newly 
formed ones. In some places hyalinization of the connective tissue 
manifests itself by homogeneous masses in which no fibrils are dis- 
cernible. In these parts silver impregnation fails completely. I could 
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find no evidence in support of Rossle’s and Yoshida’s ** contention, that 
“hyalin is a product of secretion of the reticular tissue.” 


Peters contends that the presence of reticular fibers in the earlier 
stages of trachoma constitutes an important factor in the subsequent 
cicatrization of the conjunctiva. As far as one can judge from Peters’ 
short communication, no control studies have been made in other hyper- 
plastic diseases of the conjunctiva, such as simple folliculosis or vernal 
catarrh. As a matter of fact, in the two last-mentioned conditions, 


Fig. 8.—Section of the conjunctiva in Parinaud’s conjunctivitis. Reticular 
fibers around and in the necrotic areas. 


which are generally characterized by a lack of cicatrization, one can 
find, at certain stages of their development, an abundance of reticular 
fibers. The fate of these fibers is by no means clear, and attempts to 


interpret their role in the succession of trachomatous changes are hardly 
in place at the present stage of knowledge. For the same reasons, 
Peters’ opinion that the mechanical treatment of trachoma prevents 
cicatrization by impairing the integrity of reticular structures is to be 


15. Rossle, R., and Yoshida: Das Gitterfasergertist der Lymphdrtisen unter 
normaien und pathologischen Verhaltnissen, Beitr. z. path. Anat. u. z. allg. Path. 
45:110, 1909. 





390) ARCHIVES OF OPHTHALMOLOGY 


taken with serious reservations. From a purely clinical standpoint, the 
effectiveness of rolling and similar procedures is in direct proportion to 
the presence of expressible cellular masses (follicles). 


VERNAL CATARRH 


The tissues used for the study of reticular fibers in vernal catarrh 
were removed, as a rule, from the convex border of the upper tarsus 
so as to include a small part of the cartilage. In some cases additional 
pieces of conjunctiva were secured from the transitional folds and from 


Fig. 9.—Upper left part of the section shown in figure 8, under higher mag- 
nification. 


the lower tarsus. Sections of the specimens impregnated with silver 
have a most interesting appearance owing to the clarity with which 
the subepithelial basal membrane is brought out in this disease. It 
must be stated, first of all, that in a normal conjunctiva silver impreg- 
nation demonstrates the presence of reticular fibers immediately 
underneath the basal layer of epithelial cells. There are, as a rule, 
several rows of these fibers, and sometimes one or two of them seem 
to penetrate above the basal epithelial cells. This, however, is at least 
partly due to a lack of precision in sectioning the conjunctiva along the 
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vertical plane. Normally these fibers run a consistently straight course, 
participating in the formation of a conjunctival basal membrane. In 
vernal catarrh, in which hyperplasia of the surface epithelium with 
finger-like extensions downward takes place earlier and to a greater 
extent than in any other type of chronic conjunctivitis, the reticular 
fibers follow exactly the irregular and tortuous course of the basal 
epithelial layer. This is particularly conspicuous because of the early 
and marked thickening of the subepithelial argyrophil layer (fig. 5). 
The last-mentioned fact may account to a certain degree for the “glassy” 
appearance of the conjunctiva characteristic of this disease. 

The large cysts not infrequently found in the vegetations of vernal 
catarrh have, in most instances, a capsule composed of reticular fibers 
—another proof of their origin through a mucous degeneration of the 
blocked-off epithelial invaginations (fig. 6). 

Varying amounts of finer argyrophil fibers are seen in the papillary 
formations proper. They are mostly directed vertically to the surface 
and to the massive bundles of the pretarsal collagenous fibers. 

Advanced hyalinization, which sometimes affects the conjunctival 
stroma at a surprisingly early stage, renders the reticular structures 
less susceptible to silver impregnation. In two of the eleven specimens 
subjected to microscopic study the hyalinization had progressed so far 
that silver impregnation failed completely. It is as yet undecided 
whether the argyrophil fibers become hyalinized as such or after being 
transformed into collagenous ones. 

When occurring early, the hyalinization of the thickened subepi- 
thelial reticular layer may offer an increased resistance to the hyper- 
plastic epithelium ; hence the very formation of the papillae is interfered 
with and a “smooth” form of vernal catarrh, without the characteristic 
vegetations, is likely to result (fig. 7). 


’ 


PARINAUD'S CONJUNCTIVITIS 

Under low magnification (fig. 8) the central parts of the nodules 
in Parinaud’s conjunctivitis appear to be free from any argyrophil 
elements. At the periphery of these areas the reticular fibers are seen 
in considerable quantities; they are arranged irregularly, without any 
tendency to form a capsule. Wherever granulation tissue invades the 
atfected region, reticular fibers increase in number, invariably surround- 
ing the newly formed capillaries. 

Under higher magnifications (fig. 9) the necrotic areas are also 
found to contain reticular fibers; the latter, however, are small and 
rather pale, as though they are undergoing some regressive changes. 





TRAUMATIC EPITHELIAL CYSTS WITHIN 
THE EYE 


ANDREW RADOS, M.D. 


NEWARK, N. J. 


In looking over the literature on the pathology of cyst formation in 
the eye, one finds a mass of clinical and pathologic material. The first 
observations on the subject were purely clinical, and in the oldest cases 
of corneoscleral cysts a microscopic study of only the excised anterior 
wall of the cyst was made. The later observations show an abundance 
of material in which the whole eyeball was submitted for a minute 
histologic study. The employment of the slit-lamp as a means of 
clinical examination in the last few years brought out clinical obser- 
vations on the topic as well. Nitsch! described a case of a 5 year 
old boy with a tumor formation in the left eye. On the nasal part of 
the limbus was a cyst covering an area of 3 mm. of the cornea. The 
slit-lamp demonstrated clearly the two walls of the cyst being formed 
by the cornea. The corneal margin of the cyst showed strings stretched 
between the two walls, and toward the center of the cyst, delicate points, 
the latter representing broken-up strings. As far as I was able to 
ascertain, Nitsch’s case was the first in which a corneoscleral cyst was 
examined by the slit-lamp, and the formation of the walls of the cyst 
from the cornea in vivo studied. 

The study of traumatic epithelial cvst formation in general pathology 
dates back to the works of Schwenninger and Kaufmann, who pro- 
duced epithelial cysts experimentally. Among later works, | may men- 
tion those of Manasse, Ribbert, Gussmann, Pels-Leusden and von 
Kuegelgen. Interesting and instructive are the experiments of Pels- 
Leusden, who introduced magnesium platelets into intracutaneous 
pockets, and after absorption of the same, cavities with epithelial linings 
could be demonstrated. One of the recent authors, Behrens, emphasized 
the traumatic origin of cutaneous cysts of the hand, and brings out the 
possibility of such mechanical development following even blunt injuries. 

Observations concerning traumatic cyst formation within the eve 
were numerous as early as 1876, and von Wecker made the following 
appropriate remark in the first edition of the Graefe-Saemisch Hand- 
buch: “It will be extremely difficult to keep pace with all observations 


1. Nitsch, M.: 
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touching upon the latter group.” Naturally, that remark concerns 
traumatic cyst formation in general, and does not consider the cysts of 
the cornea and sclera as separate entities. 


CYSTS OF THE CORNEA 

Cyst formations of the cornea are of both traumatic and non- 
traumatic origin. I do not intend at this time to consider the second 
group, and, therefore, it should be only cursorily mentioned that cyst 
formations may result through the growing in of conjunctival tumors 
(nevi), or small cystic cavity formation of the superficial layers may 
ensue as a result of different changes of inflammatory nature (like 
keratitis herpetica, and dendritica) or glaucomas. Furthermore, dys- 
trophic changes (dystrophia epithelialis Fuchs), old scars or conical 
cornea may also result in cyst formation. In cases of keratitis bullosa, 
the cyst formation is to be found between the epithelial layer and 
Bowman’s membrane. The lamellar deposits described by Fuchs are 
still subject to controversial opinion at this time. The findings of 
Nikolleti, Salus, Gilbert and Stoewer make their constant presence at 
least questionable. 

The larger group of corneoscleral cyst formations is the first one, 
that of traumatic origin. According to Bull-Rothmund, it is through 
traumatism that small particles of the epithelium are liberated either 
from the corneal or from the conjunctival layer, transposed into other 
tissues and followed by a consecutive proliferation. The cysts within 
other parts of the eye are produced through an identical mechanism. 
The explanation of Bull-Rothmund became extensively widened through 
the minute observation of two cases of cyst of the iris by Stoelting? 
who observed the proliferation of the epithelial cells along the lips of the 
wound, and supplanted the epithelial implantation with the epithelial 
proliferation. In the course of normal healing of the wound, the 
epithelial layer of the cornea invariably forms a deep cone reaching into 
the parenchyma of the cornea, but seldom extending to the posterior 
layers. The epithelial cone later disappears owing to the pressure below 
caused by the closing of the wound. In some cases there will be a 
disturbance either in the closing of the wound or in the intensity or 
depth of the proliferating epithelial cone. The traumatic epithelial 
cysts of different localities within the eye are off-shoots of the same 
disturbance. Meller* held the same attitude in presenting his case, 
pointing out that through complete covering of the anterior chamber 
a cyst of the anterior chamber may follow. On the other hand, a cystic 
dilatation within the cornea would manifest itself in a corneal cyst; 


2. Stoelting: Arch. f. Ophth. 31:99, 1885. 
3. Meller, J.: Arch. f. Ophth. 52:436, 1901. 
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furthermore, a supposed multiple dilatation of the epithelial hose at 
different points but occurring simultaneously would lead to the picture 
of a cyst of the cornea, the anterior chamber and the iris. Stoelting’s 
explanation seems to be based on mechanical force playing the chief role 
in the formation of traumatic cysts. The direct proliferation of 
epithelial cells in contradistinction to the liberation and free implan- 
tation of the same is in full agreement with the experimental results. 
Implantation experiments are usually fruitless, as the initial growth is 
invariably followed by complete absorption. The latest experiments of 
Suzuki * comply with these facts, as he succeeded in producing corneal 
cysts by introducing a conjunctival flap into an artificially prepared 
corneal wound. 

The classification of these cysts, to say the least, is not unanimous. 
I shall try to show that the classification of different authors is not 
always acceptable and is at variance with established fact. Tertsch was 
the first who tried to classify the material gleaned from the literature ; 
Fruechte and Schuerenberg, and likewise, Berliner followed in turn. 
Von Hippel seems to have given the classification which is the nearest 
approach to present-day knowledge. 

Tertsch differentiates between superficial cysts and cysts of the 
stroma and posterior surface. The superficial cysts are formed through 
the lifting off of the epithelial laver. To this group belongs the cyst 
formation due to pterygium or pseudopterygium (Bietti, Ried, Alt, 
Fuchs and Frank); the cyst is precorneal, the anterior wall being 
formed by the conjunctiva. Bietti’s case was due to keratitis marginalis 
superficialis, which produced an adhesion between the anterior surface 
of the cornea and conjunctiva, in the same manner as Fuchs described 
those due to pterygium. These cases are practically identical with 
instances of large or small epithelial cysts following operative inter- 
vention in staphylomas. Such subconjunctival cysts were first observed 
by Uhthoff * (muscle operations), following operations for staphyloma 
by Samuels," Kroll,? Possek,s Boer” and Loevenich?? and following 
conjunctivoplasty of Kuhnt (Oesterreicher ''). Berliner '* referred to 


. Suzuki: Acta Soc. Ophth. Jap., 1931. 
5. Uhthoff: Berl. klin. Wehnschr. 16:729, 1879. 
. Samuels, B.: Arch. Ophth. 42:12, 1913. 
. Kroll, J. G.: Ueber Cysten in der Bindehaut des Augapfels und der 
Lider, Greifswald, J. Abel, 1899. 
8. Possek: Ztschr. f. Augenh. 9:451, 1903. 
9. Boer: Arch. f. Ophth. 81:99, 1912. 
10. Loevenich, Peter: Ueber Corneoscleralcysten, Rostock, Adler’s Erben, 


11. Oesterreicher, L.: Klin. Monatsbl. f. Augenh. 56:157, 1916. 
12. Berliner, M. L.: Cysts of the Cornea, Arch. Ophth. 7:224 (Feb.) 1932. 



























RADOS—TRAUMATIC EPITHELIAL 





CYSTS 395 
the case of Samuels in the paragraph on intracorneal cysts, but this 
case represents a subconjunctival and not an intrascleral variety 
of cyst. The cases of Schieck * and of Reis ** are separated through 
the extensive dimensions of cystic formation and through the lack of 
traumatism. In both of their cases, during the course of a gonorrheal 
infection the perforated cornea was covered by the enormously edem- 
atous conjunctiva, and through adhesion with the surface of the coriea 
a fixation of the conjunctiva was produced. In the case of Schieck, 
there were three large cysts; the posterior wall was formed from the 
cornea, and the anterior wall from the conjunctiva; the lining consisted 
of a single layer of flat epithelial cells. There were no communications 
either with the anterior chamber or with the conjunctival sac. 

The precorneal cysts are distinguished by the fact that the formation 
is not preceded by a completely penetrating wound. The localization 
is either between the cornea and conjunctiva or between the epithelial 
laver of the cornea and Bowman’s membrane. One must consider 
horderline cases also, in which the superficial cyst shows communi- 
cations with the interior of the eye. Tertsch divided the superficial cysts 
into true and false ones. Among the latter are the cysts derived from 
separation of the epithelial layer and cysts formed as a result of pteryg- 
ium or pseudopterygium. These false superficial epithelial cysts 
actually do not belong to the cornea, and are only in close proximity or 
adjacent to the anterior surface of the same. 

The second and most important group of cysts are in the stroma 
of the cornea, and are either with or without epithelial covering, the 
latter representing dilated lymph spaces. According to Tertsch, the 
cases of Ottava, Sachs, Gallenga, Samuelsohn and probably the case of 
Wecker do belong to that group. Greeff mentions the similar case of 
Just. A remarkable and rare case was described by Ginsberg.'® A 
new-born chicken showed an opaque, staphyloma-like curved cornea of 
the right eve and an opaque, but normally shaped, left cornea. The 
staphyloma-like formation of the right cornea was produced by a cyst 
of the stroma; the anterior and posterior wall were formed by the 
stroma, a few stripes consisting of stroma tissue being stretched across 
within the cyst. The epithelial layer showed numerous cavities of 
various size; the Descemet membrane with the endothelial layer was 
free from pathologic changes. The posterior wall of the cyst had few 
vessels ; the cystic cavity did not have continuous epithelial covering ; 
there were only occasional flat cells in some spots, and one spot had 
a larger group of cells wholly epithelial in character. Ginsberg attempted 


13. Schieck, F.: Arch. f. Ophth. 52:285, 1901. 
14. Reis, W.: Klin. Monatsbl. f. Augenh. 40:297, 1902. 
15. Ginsberg, S.: Centralbl. f. prakt. Augenh. 21:358, 1897. 
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to explain the cyst formation through blockage of the lymph circulation ; 
von Hippel found no ‘justification in the latter explanation (especially 
as the specimen was wanting in the changes indicating an interference 
with the circulation) and weighed the possibility of some anomaly with- 
out clearly defining the nature of the same. Similar observations have 
been made, i. e., dilatation of preformed lymph spaces through stasis in 
the carrying off of the corneal lymph (Wintersteiner, Bralay and 
Appia). In a case of glioma, Wintersteiner '® described in the center 
of the cornea two cystic spaces, separated only by a few bundles from 
the posterior layer of the cornea. The walls were formed by the 
substantia propria itself and showed incomplete cell lining (endothe- 
lium?) ; the two cysts communicated through a thin canal covered with 
endothelial cells. Wuntersteiner pointed out two possibilities in their 
formation: first, the previously mentioned dilatation of the preexistent 
lymph spaces through compression or stasis of the lymph due to infil- 
tration of the cornea through the ingrowing tumor masses: second, 


edema caused by the secondary glaucoma with formation of serum- 


filled lacunae and rupture of the walls through pressure. In the cases 
of Grahamer and Jacobellis, the cyst formation was entirely devoid of 
any epithelial or endothelial lining. (Grahamer '* described a hydroph- 
thalmic eve in which the posterior layer of the cornea through rupture of 
the Descemet membrane revealed a cystic cavity communicating with 
the anterior chamber ; in the case of Jacobellis,'* the iris was interposed 
into the deeper part of the lips of the corneal wound; the aqueous 
filtered into the cornea and was responsible for the resulting cyst. 
Fileti ?® observed an intracorneal cyst without any communication with 
the anterior chamber and lined by endothelial cells. He ascribed the 
endothelial cells to transformation of the fixed corneal cells—an expla- 
nation which seems to von Hippel somewhat questionable. 

The aforementioned corneal cysts have as common characteristics 
the lack of perforation of the cornea, Jacobellis’ case excepted, and the 
absence of epithelial lining of these walls. In contradistinction to these, 
the next group of corneal cysts is the implantation of proliferation 
cysts caused by the proliferation of the superficial epithelial layer 
(corneal or conjunctival) or pigmented epithelial layer of the iris. 
Doubtlessly, these cysts comprise the largest group of intra-ocular cysts, 
especially if the traumatic epithelial types of the anterior chamber and 
the iris are included. The corneal cysts are often only the first step 


in the development of cysts of the iris or anterior chamber. A sharp 


16. Wintersteiner, H.: Arch. f. Augenh. 32:154, 1896. 
17. Grahamer: Arch. f. Ophth. 30:275, 1884. 

18. Jacobellis: Arch. di ottal. 20:361, 1922. 

19. Fileti: Ann. di ottal. e clin. ocul. 53:696, 1925. 
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demarcation does not exist between the two groups; rather, they repre- 
sent different manifestations of the same pathologic processes. \Winter- 
steiner’s conception is that the iris and chamber cysts are really corneal 
cysts in the early stages, and that, of course, the epithelial proliferation 
necessarily has to pass the cornea. However, it seems more than 
plausible that the connection of the epithelial proliferation with the 
epithelium of the surface may not be visible in the later stages. 

It is of academic interest to note that Treacher Collins mentioned 
as the first corneal traumatic cyst the case of Samuelsohn reported as 
early as 1872. Alt observed four cases following perforating injuries 
of the eye. Treacher Collins, in his “Anatomy and Pathology of the 
Eye,” gives the description of three cases (two following trauma, and 
one following cataract extraction). The first case represented a group 
of epithelial cells with few cavities and hyaline substance. In the second 
case there was a large cavity in the center of the cornea with multiple 
layers of epithelial cells. In the third case the cyst was of considerable 
size, partly in the cornea and partly in the sclera, lined by multiple layers 
of epithelial cells; the inner layer was flattened and degenerated. Bland- 
Sutton emphasized the possibility of cyst formation following even 


superficial wounds of the cornea. The cysts were intracorneal in the 
cases of Poyales 7° and Claiborne.*! | In the case of Liese.** a cyst of the 


anterior chamber communicated through a small duct with a large 
corneoscleral cyst ; in the case of Clausnitzer,** there were three distinct 
cysts, one in the anterior chamber, one in the cornea and one between 
the ciliary body and sclera. Balod’s ** case was one of a pure corneal 
cyst, which was first observed one week after the injury. The operation 
for removal of the cyst demonstrated that it did not communicate with 
the anterior chamber. 

\ most interesting and instructive picture is given by Meller. In 
his case, on the side of the operative wound was a solid cone of epi- 
thelial cells, which was transformed in the deeper layer of the corneal 
scar into an epithelial hose and finally ended in the anterior chamber. 
The hose was not definitely straight, and, therefore, no section could 
show it in its entirety. The same specimen showed at the middle portion 
of the corneal pdrenchyma an oval opening, which could be explained 
as a corneal cyst, bearing in mind, however, that the wavy course of 
the hose would give such’ an erroneous impression in that peculiar 


20. Poyales: Zentralbl. f. d. ges. Ophth. 10:240, 1923. 

21. Claiborne, J. H.: Tr. Am. Ophth. Soc. 10:588, 1905. 

22. Liese, G. B.: Ein Fall von Vorderkammer-und Korneoskleralzyste mit 
Endothelauskleidung, Heidelberg, Rossler & Herbert, 1918. 

23. Clausnitzer, I.: Klin. Monatsbl. f. Augenh. 49:434, 1911. 
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section. Elschnig,*° Stoelting and Kuemmel’s *° cases must be men- 
tioned in the foregoing group, especially the last one in which a cyst 
of the anterior chamber communicated through a small fistula with the 
surface of the eve. 

The traumatic epithelial proliferation shows rather a predilection for 
the anterior chamber and iris, the cornea and sclera offering too much 
resistance toward cyst formation due to their compact anatomic struc- 
tures. The usual procedure is not the implantation of liberated particles, 
but the proliferation of the same during the healing of the wound and 
their creeping inward into the deeper layers and finally into the anterior 
chamber. The type of epithelial covering may undergo changes; the 
original cell shape may be transformed into cylindric ones. The epi- 
thelial bridge may be cut off through scar formation, and, therefore, 
the direct connection would become invisible; nevertheless, the mecha- 
nism must have been the same. The epithelial cells of the junction may 
possess a more pronounced inherent proliferative quality, as all the parts 
of the body where two distinct types of epithelial cells meet, that is, the 
margin of the lids, lips and anus, are peculiarly liable to tumor formation 
of epithelial nature. In the production of traumatic epithelial cysts, 
the proliferative tendency of epithelial cells is next in importance only 
to the disturbance of the normal healing of the wound. Under the 
latter are included the irregularity of the wound, adhesions of the iris, 
changes in the circulation, the consecutive stasis of lymph and the change 
in the protein content of the aqueous. 

The same prohibitive agent, the tight anatomic structure, works 
toward the formation of cysts in the sclera. Several years ago, in a paper 
entitled “Concerning Spontaneous Cysts of the Iris and Traumatic 


> 


Cysts of the Sclera.” ** I described a case dovetailing in the last group. 


CYSTS OF THE SCLERA 

Traumatic epithelial cysts of the sclera have been rarely observed. 
Lauber ** was the first to describe a case in which the eye was enucleated 
so that the whole cyst could be examined histologically. Before his 
work, similar examinations had never been presented, and _ clinical 
observations were meager. Hasner, for instance, only mentioned scleral 
cysts without attempting to go deeply into special details. Saemisch called 
attention to a case that had been reported to him personally by Becker. 
Lawrence observed two cases, and was the first to remove the frontal 
wall of the cyst. In one of his two cases it became evident, after the 


25. Elschnig: Klin. Monatsbl. f. Augenh. 41:247, 1903. 
26. Kuemmel: Klin. Monatsbl. f. Augenh. 45:421, 1907. 
27. Rados, A.: Arch. f. Ophth. 99:152, 1919. 

28. Lauber: Scleralcysts, Arch. f. Ophth. 85:220, 1904. 
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removal of the wall of the cyst, that the cyst at its base had a small 
opening which seemed to perforate the sclera and through which the 
cyst seemingly communicated with the inner eye. Lauber also reported 
an older observation from the Fuchs Clinic, where, likewise, only the 
frontal wall of the cyst was removed and in which, also, the iris had 
grown and healed into the posterior wall of the scleral cyst at one single 
point, through which the aqueous continuously seeped into the cyst, 
thereby, spreading apart the scleral lamellae in constant succession. In 
the second case of Lauber’s there was a rapidly growing cyst formation 
following a previous perforating injury. The microscopic examination 
of the eye disclosed that the cornea was ectatic in the upper part and 
had grown to the iris, and that, in the lower part, there was a cystic 
cavity, the wall of which was formed by scleral lamellae, projecting 
toward the top into the cornea. The inner surface of the cyst was 
covered in layers with stratified epithelium which closely resembled the 
epithelium of the conjunctiva. On the posterior wall of the cyst, formed 
by the sclera, not only iris tissue was embedded, but a direct opening 
was visible through which the epithelium penetrated into the interior 
of the eye and covered the ciliary body and partly the retina. Fruechte 
and Schuerenberg *® described later a scleral cyst in which the cornea 
also was greatly involved. Ischreyt *° examined an eye with a so-called 
pure intrascleral cyst as a result of a perforating injury of the cornea. 
The cyst was localized at the upper border of the cornea, but exclusively 
in the sclera; the cornea was only secondarily involved. Ischreyt pre- 
sumed that the cyst would spread into the corneal parenchyma only if 
the tendon of the rectus muscle should hinder its backward progression, 
because here the sclera undergoes a change in its fibrous course that 


increases its firmness. Weymann *! described a traumatic scleral cyst 
in which the excised anterior wall was composed of scleral tissue. the 
epithelial lining simulating corneal rather than conjunctival epithelium. 
There was no communication with the anterior chamber. 


In my case, without preceding injury and purely as a result of a 
corneal ulcer, a scleral cyst of a dimension far greater than described 
heretofore had developed. I shall give only a short description of the 
case. 

REPORT OF A CASE 


A man, aged 23, had a condition diagnosed clinically as buphthalmus et 
staphyloma sclerae dextrae, maculae corneae oculi utriusque. The eyes were 
normal until the tenth year, then the first symptoms of scrofulosis appeared. The 
left eye was the first to recover, while the right began gradually to enlarge, until 
it reached its present dimensions. It has been totally blind for a long time. For 


29. Fruechte and Schuerenberg: Klin. Monatsbl. f. Augenh. 44:404, 1906. 
30. Ischreyt: Klin. Monatsbl. f. Augenh. 45:59, 1907. 
31. Weymann, M. F.: Am. J. Ophth. 13:314, 1930. 
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three weeks before enucleation the patient could not close his eyelids and had 
occasional pains in the bulbus. 

The nose was completely fallen in; the right eyelids protruded strongly and the 
closure of the lids was imperfect. The bulbus was tremendously enlarged, and 
the cornea showed about twice the normal circumference. It was uniformly 
grayish white, clouded, and strongly protruding; the chamber was very deep. 
The iris was only indistinctly visible and showed marked iridodonesis. The lens 
was cataractous and showed calcified deposits. About 5 mm. from the upper 
limbus were numerous bluish colored ectasias of the sclera, varying in size from 
a pinhead to a small pea. 

The left eye exhibited numerous fine opacities on the cornea, while the iris 
showed a few small posterior synechias. Fingers could be counted at 3 mm. The 
enucleated eye was fixed in formaldehyde and was embedded in celloidin. The 
sections were stained with hematoxylin and hematoxyiin-van Gieson. 

It was at once apparent on even macroscopic inspection that a large cavity was 
attached to the bulbus, which as a whole appeared much larger than the shrunken 











Fig. 1—Macroscopic view, showing the large intrascleral cavity, the latter 
being markedly larger than the shrunken eye. 


eye itself (fig. 1). The walls of this cavity were from one-fourth to one-third 
as thin as the sclera of the phthisic eye. The lateral walls appeared especially 
thin; the medial wall was relatively wider than the lateral. The external wall 
of the cyst appeared as a direct continuation of the sclera. The greatest distance 
amounted to at least 17 mm. at the broadest portion of the cavity and 11 mm. 
of the shrunken eye. Figure 2 shows clearly the already described macroscopic 
picture. Figure 2 was drawn with a magnifying lens and derived from the deeper 
sections in the niveau of the optic nerve. This picture shows especially well the 
difference between the size of the two parts, also the emptiness of the cavity, 
and, furthermore, the markedly evident thickening at the anterior and posterior 
deflection points. 

The epithelial layer of the cornea was well preserved; only its thickness changed 
considerably at different parts. In the lowest strata, one found large cellular 
nuclei with an abundance of protoplasm. In the upper layers were flat cells, and 
here and there from two to three layers superimposed on each other where the 
cells showed dark staining. Here and there in the deeper layers, especially in the 
basal layers of the cells, was marked edema. On careful scrutiny one found only 
few leukocytes between the basal cells, but on account of the darkness of their 
nuclei they were easily discerned. The Bowman membrane was not directly below 
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the epithelial layer; between the two there was still another layer, which varied 
in width at different points. The stratum consisted of loose connective tissue, 
rich in cells; it contained sporadic pigmented granules and filled out well the 
gap between the epithelia and the Bowman membrane; seemingly it was intimately 
connected with both. Bowman’s membrane was easily demonstrable; in the middle 
parts of the cornea it was straight, well expanded toward the periphery, and 
especially on the side involved by the cyst, strongly waved. Consequently, strong 
wedges and impressions resulted. The convexity of these displacements was 
always directed toward the substantia propria. The aforementioned tissue pushed 
itself into these displacements and likewise filled them thoroughly. At some 
peripheral portions Bowman’s membrane was lacking, and here this intermediate 
layer was attached to the substantia of the cornea. The substantia corneae was 
entirely degenerated and strongly vascularized. It turned gradually without a 
sharp border in its nasal part into the scleral tissue. At the temporal part of the 
corneoscleral junction, corresponding to the sudden loss of continuity, there was 
transformed granulation tissue within the connective tissue. Here were deeply 
ingrowing epithelial cones of the surface epithelium which penetrated deeply into 
the parenchyma. In this area one found in the parenchyma, in different section 
levels, several embedded layers of independent epithelial pearls and globules. 
These were separated from the basic tissue and were rather distant from it. The 
epithelial globules were built in such a manner that the most extreme cellular 
layer consisted of cylindric cells. All the others were flattened, but well stained. 
These globules were the result of a detachment of a branch of the epithelial cone. 
The whole thickness of the cornea was permeated by richly vascularized scar 
tissue; in the latter, the epithelial pearls were embedded. In some parts of the 
cornea, smaller and also larger cavities were present, especially in the area of the 
temporal corneoscleral junction. In the middle of the stroma, however, there were 
also numerous smaller ones and there was one large, flat cavity present, which lay 
parallel to the surface of the cornea, the wall of which was of a wholly epithelial 
character. 

Around the border of the wound described, the surface epithelium reached the 
posterior wall of the cornea, lining the Descemet membrane. The endothelial 
cover of the latter had disappeared entirely because of this lining. The epithelium, 
however, traveled not only along the posterior wall of the cornea, but turned also 
toward the bending point and returned to its origin along the surface of the 
granulation tissue. In this manner, it circumscribed a closed cyst of the anterior 
chamber. The epithelial covering of this cyst of the anterior chamber retained 
all the properties of the epithelium of the limbus. Behind this cyst of the 
anterior chamber and the anterior wall of the lens there was granulation tissue, 
richly vascularized and transformed into connective tissue. This thickening served 
to form the posterior border of the anterior chamber instead of the iris, which 
had been fully destroyed. Embedded in this tissue were also remnants of the 
iris. It was abundantly pigmented, in some spots, filling out the space completely 
up to the lens and forming also a dense adhesive connection with the sclera. One 
also noticed, however, large free pigmented lumps. The pigment originated 
unquestionably from dissolved cells of the iris which had been brought to the 
different cells by way of the lymph stream. 

The scleral cyst was located in the temporal half of the sclera. The anterior, 
lateral, posterior and medial walls were formed by the sclera exclusively; the 
adjacent part of the cornea participated also, but only at the anterior and medial 
corner; here the cornea was ectatic and thickened. The sclera split into two 
legs and encircled the cavity. It was largest near the anterior and_ posterior 
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splitting point. Toward the temporal part, posteriorly and inferiorly, the wall 
of the cyst became narrower and narrower. There was a tiny communicating hole 
between the inner hollow space of the cyst and the interior cavity of the eye. 
This hole was bordered by the cornea, sclera and the remnants of the adherent 
iris. 

The anterior part of the lateral wall of the cyst was covered by conjunctiva. 
The inner surface of the cyst was lined completely with epithelium consisting of 
two or three layers. The form of the individual epithelial cells showed a great 
variety. One could not decide with any degree of accuracy whether these belong 
to the conjunctival or to the corneal epithelium. 


Summarizing the foregoing description, one can conclude as follows: 
In childhood, most probably the eve passed through a scrofulous ulcera- 
tion of the cornea with perforation and then healing with adhesion of 
the iris. Due to the perforation of the cornea, the surface epithelium 
grew into the cornea along the lips of the wound. The direction of 
this epithelial proliferation is shown by the epithelial depression and 
epithelial globules of the cornea, in which also cystic cavities have 
formed. But the surface epithelium proliferated still further, first along 
the posterior surface of the cornea. This progress of epithelium caused 
the formation of the cyst of the anterior chamber. Consequently, there 
were three important points present: (1) the opening of the bulbus 
capsule caused by ulceration, (2) the prolapse of the iris with adhesion 
to the cornea, and (3) the invasion of the surface epithelium. The 
latter signs are, according to Lauber, sequels of the former, causing 
jointly a delayed healing of the wound. While the adhesion of the iris 
was forming, granulation tissue had formed, rich in cells and strongly 
vascularized, which served as a suitable medium for the proliferation 
and invasion of the epithelium. There is no doubt that the different 
epithelial spaces were in direct connection with the epithelial cone 
invading from the surface. The whole process can be easily followed. 
The deep depression of the epithelia at the point of perforation; the 
epithelial globules and pearls within and near the granulation tissue, 
which had undergone a connective tissue degeneration; the cyst of the 
anterior chamber, originating from the point corresponding to the lower 
hp of the wound, and finally the tremendously large scleral cyst, 
represent nothing but different stages of the same process. 

During the perforation, a large wound had formed. The epithelium 
had the opportunity to permeate through this wound into the deeper 
layers and grew further in divergent directions on the surface of the 
young granulation tissue. The proliferation of this epithelium into the 
stroma caused a delayed healing of the wound. The result of it was 
that a slit formed between the lamellae of the corneosclera, which was 
narrow in the beginning and which later widened on account of the 
pressure. In this way cystic spaces covered with epithelium formed in 
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the original wound channel. Later, the cyst became gradually larger, 
especially as it was connected through a small opening with the inner 
portion of the eye. Lauber refers to the tendency of the scleral lamellae 
opposite the corneoscleral border to cleave easily, which might have 
caused the posterior spreading of the cysts. Ischreyt, however, pre- 
sumes that the sclera, on account of the change of firmness in the course 
of its fibers, resists to a greater extent at the point of the insertion of 
the rectus muscle. This resistance, however, should not be figured on 
too much, as shown by the present case, in which the cyst reaches wholly 
the posterior pole of the eve. 

A deciding part is played by the behavior of the wound, the delayed 
healing of which is favored by the adhesion of the iris. The ingrowth 
of the surface epithelium is a direct result of the delayed healing of the 
wound. Once established, the delayed healing furthers the postponement 
in the union of the outer ends of the lips of the wound. Meanwhile, 
until these exterior lips of the wound are united, the epithelium pro- 
liferates on the surface of the young granulation tissue that had formed 
in the interim. 

In every perforating wound, however, the epithelium invades the 
borders. The proliferation of the epithelia into the lips of the wound 
in perforated corneal types is the normal course of the repair, which I 
should like to mention only in brief. Among all tissues, it is the epi- 
thelium which is endowed with a rich and perfect power of regeneration, 
based to a great extent on its own power of reproduction under normal 
conditions. Juselius,** for instance, has shown that after removal of 
a small piece of epithelium from the middle of the cornea, a reaction 
wave forms with karyokinetic figures near the limbus, the wave reaching 
the defect within two hours, in spite of the fact that it has only little 
to do with the regeneration as such. The real covering of the defect 
takes place by direct mitosis of the bordering cells of the defect. 
Gueterbock observed the early filling of the corneal wounds by epithelial 
cones, though his interpretation is erroneous. He claimed that this 
filling takes place by mechanical tilting of the epithelium with the point 
of the knife. Gussenbauer is opposed to the later conception, maintain- 
ing that the corneal tissue retracts itself after being cut, and that 
consequently on account of this retraction the epithelium buries itself in 
the wound. Von Wiss showed that in perforating injuries of the cornea, 
the epithelium fills out at least two thirds of the slit of the wound in 
its depth. The experiments of Neese and Ranvier were of great 
importance, showing that the corneal gap is lined quickly by epithelia. 
The formation of the real epithelial cone is only provisional. The 


elimination of the cone takes place under normal conditions just as 


32. Juselius: Arch. f. Ophth. 75:350, 1910. 
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quickly. This elimination is done by a reactive inflammation with accu- 
mulation of round cells, granulation of the corneal fixed cells and a 
consequent degeneration of the epithelia. In these processes of repair 
a great deal of surplus work is done everywhere, as was shown clearly 
in the experiments of Bier. It would lead me astray from the purpose 
of this paper to discuss here in detail all the points of epithelium 
proliferation. This fact only might be mentioned, that the epithelium in 
general shows a tendency to invade into the borders of the wound and 
into the lymphatic slits (for instance, in ulcus cruris, in caries of the 
bone). 

The purpose of the invasion of the epithelium into the slit of the 
wound is, therefore, only one of regeneration. It reaches a certain 
degree after which the wound is closed by an inflammatory reaction. 

-athologic processes can form only when this very invasion of the 
epithelium cannot be stopped. Just in this respect, the delayed healing 
of the wound, the prolapse of the iris and its growing into the wound 
and especially the young, richly vascularized granulation tissue are of 
utmost importance; the latter, especially, because it serves as the most 
favorable medium for the growth of the epithelium, thereby favoring 
the proliferation of the epithelia to a high degree. 

Strongly vascularized tissue (the iris) represents besides the granu- 
lation tissue, in general, a good medium for the epithelial proliferation. 
The sclera is looked on as a poor medium. The scleral cysts are, there- 
fore, found much less frequently. 


CLASSIFICATION OF CORNEAL CYSTS 

It was mentioned previously that the classification of epithelial cysts 
shows certain definite discrepancies. Berliner,’ following the classi- 
fication of Tertsch,** accepted as a retrocorneal group the endothelial 
cystlike formation described by Tertsch; on the other hand, many 
authors understand by retrocorneal or postcorneal cyst the variation of 
the traumatic epithelial proliferation in which the proliferation does not 
stop within the cornea, but extends into the retrocorneal cyst space. The 
case of Tertsch seems rather unique, especially if it is considered only 
from the standpoint of cyst formation. 

The patient was 12 years of age. The right eye had become enlarged, 
especially in the first two years of life. The cornea was enlarged and 
thin, in its entirety, and was diffusely cloudy; in the center of the 
cornea was a horizontal ribbon 0.5 mm. in width. The sclera was 
bluish gray, highly thin and ectatic. The anterior chamber was 
very deep with atrophic and trembling iris. Tension was noted as 
extremely high. The embedded cornea had a diameter of 17 mm. (an 


33. Tertsch, R.: Arch. f. Ophth. 56:303, 1903. 
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increase from normal by 5 or 6 mm.). The lifting off of the Descemet 
membrane caused a cystlike formation of the posterior surface of the 
cornea. The anterior wall of this formed by the stroma of the cornea, 
covered by endothelial cells; under the latter, a thin newly-formed 


lamina elastica was present. The posterior wall was formed by the 


separated Descemet membrane, covered on both anterior and posterior 
surfaces with endothelium. One part of the “so-called cyst’ contained 
a pigmented edematous tissue, rich in the cellular element, which was 
covered toward the lumen by endothelium of the anterior and posterior 
wall. There was a spiral projection into the anterior chamber, covered 
on both upward and temporal sides by endothelium. The whole for- 








Fig. 2—Drawn with the loupe. Note the difference in the size of the cyst and 
phthisic eye. The cyst is empty; the shrunken eyeball shows the remnants of the 
membranes and the optic nerve attached. 


mation was pocket-like, with an opening. There were multiple smaller 
ruptures of the Descemet membrane on different other points. 

Tertsch classified his case as one of postcorneal cyst. The findings 
clearly indicate that one cannot accept his explanation. It was not an 
actual enclosed cavity, only a rupture and lifting off of the Descemet 
membrane in a hydrophthalmic eye. Similar findings were reported by 
Boehm ** following cyclodialysis, where the Descemet membrane was 
ruptured and lifted off on multiple spots and separated from the cornea 
through leukocytes and lymphocytes and newly formed connective tissue. 
Similar findings were reported by Weve, Grzedzielski and Peters, the 


34. Boehm: Klin. Monatsbl. f. Augenh. 70:171, 1925. 
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latter author reporting one case following cyclodialysis and the second 
after iridectomy. 

Ruptures of the Descemet membrane are common occurrences due 
to injury by forceps, conical cornea and hydrophthalmos. In hydroph- 
thalmos, the direction of the rupture is mostly horizontal. Axenfeld 
believed them to be only horizontal and so typical that their presence is 
used for differential diagnosis from megalocornea. Seefelder found this 
in twenty-nine of forty cases; Staehli,*° in about three fourths of his 
cases; Coats, twelve times in thirteen cases of buphthalmos. The 
mechanism of the ruptures is identical in traumatic and nontraumatic 
cases. The rupture is followed by a gaping of the wound, separation 
of the lips, undermining through the aqueous and lifting off of the 
membrane, including endothelial lining from the stroma. A healing of 
the defect does not take place; the ends of the defect usually tend to 
roll up in form of spirals. The defect becomes covered with endo- 
thelium which produces a new glass membrane. The primary natural 
function is to cover the denuded area, but regeneration goes always 
hand in hand with overcorrection, and, therefore, the new substance 
not only covers the defect, but produces a double membrane as well. 
The third step is the formation of endothelial connective tissue 
(\Wagenmann ). 

These changes such as the rupture of the Descemet membrane, the 
rolling up of the torn edges, the subsequent covering with glass mem- 
brane and the production of connective tissue are liable to form manifold 
pictures, depending on age, direction and number of tears. One of the 
more recent contributors, Staehli, gives excellent illustrations on this 
subject. One of his pictures (fig. 2) shows a tear, in which one of the 
lips of the wound lies closely to the posterior surface of the cornea, 
the other being lifted off and forming a large circle. In another case the 
rupture was near the junction and continued in an oblique direction 
into the stroma of the cornea dividing the posterior parts of the same; 
the anterior lip of the wound carried a thick glass membrane with 
endothelial covering. 

Careful and painstaking thought given to the consideration of the 
anatomic changes of ruptures of the Descemet membrane brings me to 
the inevitable conclusion that the pseudocyst of Tertsch must be 


enrolled and classified in the category of Descemet ruptures due to 


hydrophthalmos. The classification as retrocorneal cyst would be fal- 
lacious and lead only to confusion. The latter designation should be 
reserved for traumatic epithelial proliferations alone, in which the 
proliferating epithelial cells reach the tissues behind the posterior sur- 


face of the cornea. Undoubtedly, the latter group constitutes the 
largest share of traumatic cyst formation within the eveball. 


35. Staehli: Arch. f. Augenh. 79:141, 1915. 
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THREE NOTEWORTHY CASES 


CHARLES BRAMMAN MEDING, M.D. 


NEW YORK 


FOREIGN BODY IN THE ORBIT 


James C., aged 39, a Negro barber, applied at the Harlem Eye and Ear Hospital 
on Sept. 23, 1931, for treatment of the left eye. There was marked, deep swelling 
over the left eye, slight exophthalmos, an injected cornea and conjunctiva and no 
pain. The Wassermann test was 4 plus. The vision was 20/25 in the right eye 
and 20/40 in the left. 

According to the history, on August 21, while lying on a cot beside a closed 
window, sleepless from heat, the patient determined to open the window. He sat 
up, forgetting the mantle shelf which extended partly over the bed, and struck his 
head against the shelf corner with such force that he fell back unconscious. When 
he came to, at about 5 o’clock, “everything was blood soaked” and he was bleeding 
from a deep wound “below the eye.” He was taken to the Harlem Eye and Ear 
Hospital, where the wound was stitched. He returned home the next day and 
had no further symptoms until September, when his strange facial appearance was 
the cause of the visit. 

A diagnosis of orbital periostitis, slight ptosis and syphilitic exophthalmos was 
made. 

The patient was given mixed treatment with an ointment of corrosive mercuric 
chloride, 1: 5,000 (unguentum hydrargyri chloridum corrosivum) for the conjunc- 
tivitis. No definite change of conditions was noticed until October 15, when 
the cornea became slightly clouded, the exophthalmos increased, a slight external 
strabismus appeared and there was periodic diplopia. To exclude possible sinus 
origin, a roentgenogram was taken. The sinuses were clear, but an unthought of 
cause was revealed (fig. 1). A foreign body was seen which resembled the ferule 
of an awl or other small tool; the object was probably of brass, therefore the 
magnet did not help, and the most painstaking examination failed to find the place 
of entrance. 

The next day at operation, a brass band 4% inch in diameter and 4 inch in depth 
was removed. In the picture it had seemed free, but the connective tissue that had 
grown through and around it necessitated extensive dissection, and in spite of care 
the external rectus was injured; considerable free pus bathed the band. The 
canthotomy section was sutured, and a drain was left in the wound. The discharge 
the brow subsided and the exophthalmos decreased, but the wound discharged 
copiously. Various solutions were used, but to little purpose, and the diplopia and 
squint remained. On October 26, the patient returned to the clinic, where he was 
treated until December 21, when he was admitted to the hospital with a temperature 
of 102 F. The sealed wound was opened, curetted, cauterized from the bottom up 
and packed with gauze treated with balsam of Peru, U. S. P. This treatment was 
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continued until April 6, when the sinus healed. Diplopia and squint disappeared, 
and correction of refractive error gave vision of 20/20 in both eyes. Antisyphilitic 
treatment had been continued. 


Though difficult to describe, the accident may be visualized as fol- 
lows: An electric bracket with a chain socket projected from the wall 
at the end of the mantle. As the patient sat up and struck the mantle 
corner, the terminal piece of the chain was caught between his infra- 
orbital rim and the shelf corner and the brass band was driven through 
the conjunctiva. Later investigation discovered the broken chain. The 
surgeon, who stitched the wound in August, had probed the wound, 





Fig. 1.—Roentgenogram in first case. 


but there would be no patent track through the inflamed tissues, and in 
any case the probe had many chances of passing through the ring. 
Had the magnet been applied, the effect would, of course, have been 
negative. 

The tolerance of the orbit for foreign bodies of every size and 
description and the consequent paralytic squints are well known, but 
this accident, wound and location of the foreign, body are unique and 
are detailed because of the unusual happening and accidental discovery. 
No fair criticism of the treatment can be made, and considering the 
poverty and station of the patient, a very different handling could easily 
have occurred. The total contribution was twenty-four visits to the 
clinic, thirty-six hospital days, three operations, roentgenograms, blood 
and urine tests, refraction and free spectacles. 





MEDING—FOREIGN BODY IN EYE 


FOREIGN BODY IN THE ANTERIOR CHAMBER 


Ezra MacD., aged 49, white, a molder, applied for treatment of the right eye. 
The conjunctiva was inflamed. Between 7 and 9 o'clock, beginning 2 mm. from 
the temporal periphery, there was a jagged wound of the cornea, 5 mm. in length, 
through which the iris had prolapsed. There were several small hemorrhages along 
the pupillary margin and much pain. 

A diagnosis of perforating wound of the cornea of the right eye and prolapse 
of the iris (foreign body?) was made. The patient was admitted to the Harlem 
Eye and Ear Hospital. 

The history showed that on Dec. 5, 1931, while hunting and occupying the 
position shown in the diagram (fig. 2), the patient’s companion fired at and killed 
a rabbit. On the instant something struck the patient’s right eye. A roentgeno- 
gram showed a pinpoint object 2 mm. back of the center of the cornea, 1.25 mm. 
below, horizontal and 1.5 mm. to the nasal side of the vertical plane. The magnet 
failed to have any effect. Because the foreign body was so minute and apparently 
suspended in the aqueous, I asked Dr. Dixon to make a roentgenogram and locate 
the object. His report was identical with my findings. 


GUN 


Fig. 2—Diagram in second case. 


Operation was performed on December 11. The prolapsed iris was excised and 
ireed from the cornea. Sharp illumination discovered a black particle in the 
aqueous, apparently unattached. Attempting to grasp the speck, the forceps lifted 
a hairlike strand extending from the inner angle of the wound to the iris, to which 
it was attached. This thread of tissue was snipped at each end and removed. The 
chamber was irrigated and physostigmine (eserine) ointment was applied. A thin, 
wet gauze patch, frequently changed, was the only dressing. 

The foreign body, a particle of black stone, had been supported by the shred of 
tissue. Recovery was uneventful. Vision was 20/30 in both eyes. The iris was 
free though notched at 9 o’clock, and the corneal scar was without the line of vision. 
The postoperative film was clear 


ULCUS SERPENS 


Thomas H., aged 60, white, a laborer, was admitted to the Harlem Eye and Ear 
Hospital on Sept. 26, 1932. 

A diagnosis of infected abrasion of the cornea of the right eye and hypopyon 
was made. 

The history showed that on September 21, while cutting old concrete, a chip 
struck his right eye. No treatment was given prior to admission to the hospital. 
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The patient was bedded and given an injection of 5 cc. of whole milk, atropine and 
ethylhydrocupreine hydrochloride. Because of slight reaction, 10 cc. of milk was 
injected the following night. The ulcer extended, a smear showing pneumococcus. 
The temperature was 102 F. On September 23, a Saemisch incision was made, and 
the anterior chamber was irrigated. From September 23 to October 3, the wound 
was opened and irrigated daily, but though the tension and pain decreased, the 
entire cornea abscessed, and on October 4, the lids became edematous and the pain 
renewed. 

Enucleation was performed at 5 p.m. On October 5, noon, the temperature and 
pulse were normal, and the wound was clean. At 2 o'clock, the patient had a chill; 
the temperature at 2:30 was 106 F. The patient was comatose at 5 p. m. 
Dextrose was administered intravenously at 7 and 10 p. m., and a spinal puncture 
at 6 a. m. gave fluid under slight pressure. Smear and later culture showed numer- 
ous pneumococci. The temperature remained at 105 F. Death occurred October 
7 at 3a. m. 


The case is startling because of the extreme malignancy of the 


poison. 

Earlier enucleation might have been wiser, but the change from a 
typical ulcer serpens to an abscess of the cornea, the absence of orbital 
extension and exophthalmos, the pearly white exudate and the patient’s 
general well-being were fruitful of hope. Postmortem examination 
showed no postoperative changes in orbital tissues so that even though 
the surgical attack may have been the excitant the process must have 
been one of metastasis, and free incision of the globe instead of enuclea- 
tion would not have changed the picture. 





PHYSIOLOGIC CONTENT OF PIGMENT IN THE 
CONJUNCTIVA OF CHINESE 


SOME REMARKS ON NORMAL AND ON PATHOLOGIC PIGMENTATION 


A. PILLAT, M.D. 


PEIPING, CHINA 


In dealing with the pathologic hyperpigmentation of the conjunctiva 
in Chinese in various diseases, chiefly in vitamin A deficiency,' the 
question of normal pigmentation in this race soon arose. 

Being unable to find literary data on that subject, I studied the con- 
junctiva of various healthy-appearing Chinese who were free from 
ocular diseases. 

Only a little is known about the pigmentation of the conjunctiva 
in melanotic races. Fischer? reported in various tribes of African 
Negroes an accumulation of pigment in the epithelial cells of the limbus, 
which ends abruptly toward the cornea and gradually toward the fornix. 
The pigment was found chiefly in the deep epithelial layers as intra- 
cellular granules; the content of pigment in the conjunctiva of Negroes, 
however, certainly exceeds that in the conjunctiva of the less pigmented 
Chinese. Steiner * gave some data concerning the pigmentation of the 
eyes in Malays of Java and mentioned later * that the conjunctiva of 
Chinese in the South is similar to that of the Javanese, without giving 
histologic details of the normal pigmentation of that membrane. Bietti * 
mentioned that the conjunctiva of Chinese is yellow. But this is not 
the case with Northern Chinese at least, in whom the conjunctiva when 
not pathologically altered is as transparent as it is in Westerners. 
Kazuo® mentioned the frequency of pigmentation of the limbus of 


Japanese, but did not give histologic details about the physiologic 
pigmentation of the palpebral or bulbar conjunctiva. The only author 


From the Department of Ophthalmology, Peiping Union Medical College. 

1. Pillat, A.: Production of Pigment in the Conjunctiva in Night Blindness, 
Prexerosis, Xerosis and Keratomalacia of Adults, Arch. Ophth. 9:25 (Jan.) 1932. 

2. Fischer, E.: Ueber Pigment in der menschlichen Conjunctiva, Anat. Anz. 
(Ergnzngshft.) 27:140, 1905. 

3. Steiner, L.: Ueber das Vorkommen von Pigment in der Conjunctiva der 
Malayer, Geneesk. tijdschr. v. Nederl.-Indié. 33:66, 1893. 

4. Steiner, L.: Ejiniges tiber die Augen der Javaner, Ztschr. f. Morphol. u. 
Anthrop. 10:481, 1907. 

5. Bietti, A.: Sul alcune particolarita di conformazione dell’occhio e sulla 
fusione visiva in varie razze umane, Ann. di ottal. e clin. ocul. 27:407, 1898. 


6. Kazuo, cited by Redslob: Acta scholae med. univ. imp., Kioto, 1919, vol. 3, 
no, 2. 
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who gives any histologic details about the pigmentation in the con- 
junctiva in Chinese is Hauschild.* He described the intracellular pig- 
ment and has seen also intercellular pigment in the conjunctiva of the 
fornix, “which fills, so to speak, the intercellular spaces of the various 
epithelial cells.” He was unable to say whether this pigment lies free 
in the intercellular spaces or whether he deals with connective cells 
containing pigment. He obviously meant the dendritic cells, the nature 
of which was not recognized by him. 

Besides the interest which the pigmentation of the conjunctiva in the 
various races deserves as such, the study of the conjunctiva of Chinese 
may throw some light on the question of the normal pigmentation of 
the conjunctiva. So far no agreement has been reached, and little has 
been written on the subject. The difficulty of settling this question may 
be seen from the following : 

1. Among individuals of the Chinese race, there are great differ- 
ences in the amount of pigment, not only of the skin, but also and 
more especially of the conjunctiva of the eye, as seen in clinical exami- 
nation with the aid of the slit-lamp. 

2. Even in normal circumstances, the bulbar conjunctiva in the 
region of the palpebral fissure is more pigmented than the rest of the 
conjunctiva. This refers not to the yellowish color of a more or less 
marked pinguecula seen with the naked eye, but to a flourlike pigmen- 
tation of the conjunctiva as shown in many persons by examination 
with the slit-lamp, while at other zones of the bulbar and lid conjunctiva 
the pigment dots are either absent or scarcely perceptible. 

3. The conjunctiva of the eyeball is as a whole more pigmented in 
old age than in youth, and in youth undoubtedly more than in early 
infancy. To determine the normal pigmentation, therefore, is the more 
difficult, as it is a variable quantity, depending on the age of the person. 

4. Still more difficult is the decision as to the normal pigmentation 
in histologic sections. The difficulty lies chiefly in the decision as to 
whether only the intracellular “cap” pigment of the epithelial cells is 
to be counted as normal pigment or the dendritic cells also are to be so 
counted. 

5. But the main difficulty lies in obtaining for study a normal per- 
son, not only a patient without any ocular disease, but also without 
general diseases. It is to me quite evident that a number of general 
diseases lead to a change in the metabolism of the epithelial cells, 

especially in that of the mucous membranes, which respond by a pro- 
duction of pigment. These diseases are much more numerous than 
hitherto known and will be dealt with in some other place. From this 

7. Hauschild, M. W.: Untersuchungen tiber die Pigmentation im Auge 
verschiedener Menschenrasen und die Pigmentation der Saugetiere iiberhaupt, 
Ztschr. f. Morphol. u. Anthrop. 12:473, 1910. 
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point of view, the autopsy material is inappropriate for the study of 
the question of normal pigmentation, since many of the chronic dis- 
eases of which the patients died are able to produce a pathologic amount 
of pigment in the epithelial cells of the eye, while others are able to 
destroy a pigmentation which existed previously. One also does not 
know whether or not pigment or propigment may be formed in the epi- 
thelial cells before death, which afterward may be taken for the normal 
pigment. 


6. Special care should be used to see that the patient from whom 
the material is taken is not suffering from even a slight degree of 
vitamin A deficiency. According to my experience, pigment is already 
formed in the conjunctiva, before other evidences of vitamin A defi- 
ciency, such as xerosis or prexerosis, are seen, and before the hyperpig- 
mentation * of the conjunctiva becomes apparent at clinical examination. 
It is especially difficult to find such material in China where a great 
number of people are almost constantly in the twilight zone with their 
content of vitamin A. In investigations for pigment, one should always 
exclude a vitamin A deficiency by inquiring whether or not the light 
sense in the patient is normal, since a mild degree of night blindness is 
often neither spontaneously reported nor consciously felt by the patient. 
Since similar conditions regarding vitamin A deficiency exist also in 
India and other oriental countries, from which some reports of the 
normal pigmentation were published, the existing findings are of little 
value, since none of the publications mentions the general bodily or the 
local ocular condition of the patient examined. 


7. Another point which has to be taken into consideration is the 
time of the season when the investigation for pigment was done. In 
countries such as China where there is strong sunlight during a large 
part of the year, there is without doubt less pigment in winter than in 
summer. Therefore only such observations as are made in a certain 
season can be compared with each other. There is still lacking the study 
of pigmentation of the conjunctiva in one person in summer and in 
winter, which would certainly be of interest. 

The method which was applied in this study was the following: 
The patient was carefully chosen after an examination which proved 
the absence of chronic diseases, such as syphilis, diabetes, tuberculosis 
and carcinoma, and of degenerative conditions, especially vitamin A 
deficiency. In order to insure the absence of the latter as well as can 
be done in the present stage of knowledge, the light sense was measured 
with Birch-Hirschfeld’s five point adaptometer. The conjunctiva of the 
eye had to be normal, and no acute or chronic ocular diseases could 
be present. 


8. Pillat, A.: Microscopic Demonstration of a Pathologic Pigmentation in 
Cases of Vitamin A Deficiency Without Apparent Discoloration of the Conjunc- 
tiva, Nat. M. J. China (Eye no.), to be published. 
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If a patient was found suitable, + per cent solution of cocaine was 
instilled three times in his conjunctival sac. [Epinephrine was purposely 
omitted so as not to bring the conjunctiva in touch with a substance 
which, being chemically closely related to pigment, might either pene- 
trate directly into the epithelial cells or change the metabolism of the 
latter, and might give rise in the epithelial cells to substances giving 
similar reactions with silver nitrate to pigment. If the cocainization is 
not extended for too long a time, I do not think that this procedure 
has any bearing on the question of pigment. 

Immediately before excision, a drop of 10 per cent solution of 
cocaine was applied to the spot to be excised. An assistant holds the 
lids back, exposing the place for excision. A small piece of conjunctiva 
is caught with an iris forceps, and the little fold is cut off at one stroke 
with a pair of de Wecker’s scissors. If the technic is correct, either 
no or little bleeding occurs, since the excision does not include more 
than the epithelial layers and a narrow strip of subepithelial connective 
tissue. A bandage and ointment of boric acid, U. S. P., or any other 
mild antiseptic ointment are applied over night. The next morning the 
little defect is healed. 

After excision, the little piece of conjunctiva is put into a fixation 
fluid (sublimate and glacial acetic acid) and left for from one-half to 
one hour, according to its thickness. Afterward it is watered for 
twenty-four hours, special care being taken to remove all sublimate 
of the fixation fluid by increasing the iodine-alcohol. The paraffin 
section is stained for six hours in a 1 per cent watery silver nitrate 
solution at 37 C., then washed with distilled water and put into a cold 
saturated solution of sodium thiosulphate for five minutes, and after- 
ward mounted in the usual way. By this method, every granule of 
pigment is shown clearly. The specimen can be left in silver nitrate 
alone or can be after-stained by the various methods, thus showing 
better the relation of the pigment to the nucleus and to the respective 
epithelial cell as a whole. 

For the purpose of comparison, several sections from every case 
were left unstained and others were only slightly stained with hema- 
toxylin. By this method the individual pigment granule is not altered 
in color or in size. But unstained pigment is much more easily over- 
looked, especially in cases in which little pigment is present. For 
making a real survey of the pigment of a conjunctiva, the silver nitrate 
method is indispensable. 

In the following, special reference is made to the pigment findings 
of the conjunctiva of both fornices and of the various parts of the bulbar 
conjunctiva. The pigmentation of the limbus is not much different from 
that found in other pigmented races and is not so important, since under 
pathologic conditions the pigmentation of the limbus does not vary from 
the normal condition to such an extent as that of the rest of the conjunc- 
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tiva. Unfortunately, I was unable to examine a piece of the conjunctiva 
near the margin of the upper and lower lids, and I could not secure an 


entire conjunctival sac of a normal person for systematic study. From 


this point of view, the investigation is incomplete. 

The present material comes from patients within a not too great 
range of age, the youngest being 14 and the oldest, 43. 

All patients were examined during the winter. This does not mean 
that Chinese in North China are paler in the winter in the same pro- 
portion as people in Europe or in the northern parts of America, since 
in China the winter is shorter and the sunshine plentiful. But the 
people live more indoors on account of the cold and are certainly 
exposed to the sun less than in the summer. That there is a difference 
between summer and winter pigmentation is shown by the fact that 
foreigners in China are also paler in winter time. 

All of my patients were inhabitants of Peiping, and therefore had 
approximately the same amount of exposure to the sunshine. 

Since the scale of pigmentation in vitamin A deficiency at the vari- 
ous portions of the conjunctival sac seems to follow a certain rule.’ it 
seemed to me necessary to examine the various places of the lid and 
bulbar conjunctiva and to report on them separately. Also Redslob '° 
has pointed out that in Europeans the content of pigment varies with the 
various regions of the conjunctiva. 


PIGMENTATION OF THE LOWER FORNIX 


Case 1.—A student, aged 21, came to the clinic on account of a heterochromic 
cataract in the right eve. The conjunctiva of the lids and of the sclera were normal. 
He had had no previous conjunctival diseases. 

The specimen represented the middle part of the lower fornix. 

The epithelium consisted of four or five layers and represented the transitional 
type between the cylindric epithelium of the lid and the squamous epithelium of 
the bulbar conjunctiva and contained at several places goblet cells. 

In many of the basal epithelial cells, there was a more or less large intracellular 
pigment cap, but sometimes only a few pigment granules were seen and some of 
the basal cells were entirely free from pigment (fig. 1). Occasionally a pigment 
cap was seen in a more superficial epithelial cell. Most of these superficial cells 
contained only a few pigment granules. 

At higher magnification (fig. 2), the intracellular pigment cap and granules 
were distinctly visible. Many of the superficial cells lacked pigment entirely. Here 
and there a fragment of a pigmented dentrite was seen, as for instance between the 
second and third or the fourth and fifth cells, counting from the right side of the 
photograph. At only a few places the cell body of these dendritic cells was also 


9. Pillat, A.: Ueber eine eigenartige Pigmentierung der Bindehaut bei den 
verschiedenen Formen des Vitamin A-Mangelerkrankung der Erwachsenen, Arch. 
f. Ophth. 127:575, 1931. 

10. Redslob: Etude sur le pigment de l’épithelium conjonctival et cornéen, Ann. 
docul. 159:523, 1922. 
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seen, with a few pigment granules and with scarcely pigmented dendrites in it, 
chiefly running parallel to the surface of the epithelium. 
The sort of pigmentation just mentioned was seen throughout the specimen, the 


only change being that at some places the pigment caps were more numerous than 
at others. 


Comment.—Here one sees the normal pigmentation of the con- 
junctiva of the lower fornix. This consists in the presence of pigment 
caps of various size and of isolated pigment granules in the basal cell 
layer, and of occasional pigment caps and granules in the middle and 
superficial layers. 

At certain distances single dendrites between the basal cells are seen, 
but only seldom can the body of these cells be recognized. The den- 
drites do not contain many pigment granules, and the latter are generally 
smaller than the pigment granules which make the pigment caps. 








Fig. 1 (case 1).—Conjunctiva of the lower fornix of a Chinese man, aged 21. 
The normal epithelium contains some goblet cells and a physiologic amount of 
pigment caps in the basal layer and some intracellular pigment granules in the 
superficial layers. Traces of pigmented dendrites are occasionally seen. 


Siiver 
nitrate and methyl green pyronine; & 300. 


No free pigment can be found. The subepithelial lavers contain 
but few pigment cells of another type. 


PIGMENTATION OF THE UPPER FORNIX 


Cast 2.—A student, aged 18, had been suffering since the age of 4 from a 
strabismus divergens of the left eve. Otherwise his eyes were always normal. 
Generally he was quite healthy, except that ova of Ascaris were found in the stool. 

The specimen was from the middle part of the upper fornix of the left eye. 

The epithelium had three or four layers with goblet cells and proved to be 
histologically normal in every respect; so also was the subepithelial tissue. 
There was practically no pigment in the epithelium of that excised piece of 
5 mm. At some locations there were a few isolated pigment granules, which were 


discovered only with the silver nitrate stain. These pigment granules lay inside the 








PILLAT—PIGMENT IN) CONJUNCTIVA 417 


cells in the middle layer of the epithelium. The basal cells and subepithelial strip 
were entirely unpigmented. 


Comment.—Whether or not absence of pigment is the regular 
feature of the conjunctiva in the center of the upper fornix has to be 
decided by examining a far greater quantity of normal material. There 
is no doubt that many individual variations exist. But case 2 proves 
that this part of the conjunctiva in Chinese can be without pigment, or 
with a very little pigment. 

For the purpose of demonstratinng what is considered to be a 
slightly pathologic pigmentation of the upper fornix, the following case 
may be mentioned. 














Fig. 2 (case 2).—Conjunctiva of the lower fornix. Detail picture of figure 1. 
Pigment caps of the basal cell layer are shown, occasionally also in the middle 
layers. A trace of a dendrite is seen between the second and third cell of the leit 
side. Silver nitrate stain; 1,200, oil immersion. 

Case 3.—A man, aged 43, suffered from a complicated cataract following chronic 
iridocyclitis, most probably of tuberculous origin, from old scars after phlyctenular 
keratitis and from a mild cicatricial and papillary trachoma with pannus. 

In a genuine section of the middle portion of the upper fornix of the right eye 
or in the specimen, slightly stained with hematoxylin, only a little pigment in the 
basal cell layer was seen. But after impregnation with silver nitrate, many dendritic 
cells or melanoblasts in the basal cell layer were found. The cell body of these 
melanoblasts was seen in some instances (fig. 3, right side), while at other places 
only pigmented lines or dendrites were visible (fig. 3, center). It is the charac- 
teristic feature of these dendrites to run chiefly parallel to the surface; only a few, 
mainly the shorter ones, run perpendicular to it. At some places the dendrites of 
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these melanoblasts seemed to touch one another (fig. 4) ; at others, they lay isolated 
with nonpigmented basal cells among them. There were places with many dendrites 
and places where they were scarce or absent. 

In the rest of the epithelium, which was normal from the histologic point of 
view, there was little granular pigment seen, and that little was irregularly scat- 
tered among the dendritic ceils in the basal cell layer and chiefly in the middle 
layers. All of these grouped granules lay inside the epithelial cells, thus forming 
rudimentary intracellular pigment caps at the distal pole of the nucleus ; sometimes 
the granules were loosely arranged around the cell nucleus. Sometimes the pigment 
granules were arranged in rows, suggesting a dotted line. These more superficial 
pigment lines (not visible in figs. 3 or 4) actually lay among the epithelial cells 
in the intercellular spaces so one could see them, when the specimen stained with 
silver nitrate was after-stained with methyl green pyronine or faintly stained with 

















Fig. 3 (case 3).—Conjunctiva of the upper fornix of a Chinese man, aged 43 
vears. In the basal cell layer dendritic cells and isolated dendrites are seen. There 
are some intracellular pigment granules at various places in the middle and super- 
ficial layers. Silver nitrate stain; & 300. 


hematoxylin and examined with a binocular eyepiece. There was no doubt that 
these intercellular pigment lines, although the dots were rather far apart, repre- 
sented the fragments of the dendrites just beginning to ascend into more superficial 
layers, or brought there by the physiologic advancement of the deep layers nearer 
to the surface. 


Comment.—In this case there is slight pathologic pigmentation of 
the upper fornix. The diagnosis of pathologic pigmentation is made 
from the presence of dendritic cells in the basal cell layer, in greater 
numbers than seen in a normal conjunctiva. On the other hand, the 
dendritic cells in this case differ considerably from dendritic cells seen 
in cases of evident pathologic pigmentation, as shown in vitamin A 
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deficiency.'. The latter has long dendrites directed toward the epithelial 
surface, the pigment granules in the dendrites are numerous, and the 
dendrites themselves present black lines when stained with silver nitrate. 

I have pointed out elsewhere that there are many conditions and 
diseases of the body besides vitamin A deficiency which stimulate the 
production of pigment in the conjunctiva, although to a less degree 
than the lack of vitamin A. In this case, the inciting agent may be 
the local cicatricial trachoma or the general tuberculosis from which the 
patient was found suffering (phlyctenular keratitis and chronic irido- 








Fig. 4 (case 3).—Detail picture of figure 3 from the upper fornix. Three den- 
dritic cells in the basal cell layer are just recognizable with their pigment granules 
in the cell body and their short, moderately pigmented processes. Silver nitrate 
stain; & 1,200, oil immersion. 


cyclitis). Dendritic cells are most probably found in these diseases, 
but the cells differ in their shape, number and content of pigment 
granules. Hence the picture seen in this case. 


Originally, the conjunctiva of the upper fornix in this case probably 
was only slightly pigmented, as seen by the few intracellular pig- 
ment granules (figs. 3 and 4). In order to protect the function of the 
basal cells, or for some other reason, the general disease or the trachoma 
led to a moderate production of pigment in the form of dendritic cells. 
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PIGMENTATION OF THE RULBAR CONJUNCTIVA BELOW THE CORNEA 


The question as to the normal pigmentation of this region is also 
not easy to answer. The following case may be taken as representative 
of the normal pigmentation of the lower bulbar conjunctiva midway 
between the cornea and the lower fornix. 


Case 4.—Ch. H. J., a man, aged 34, came to the clinic for a refractive error. 
The conjunctiva of his eyeball was pale and normal. He was otherwise healthy, 
with the exception that ova of Ascaris were found on examination of the stool. 

A small piece of bulbar conjunctiva was taken out midway between the limbus 
and the lower fornix. In sections stained with hematoxylin-eosin, a little pigment 
was found in the epithelium. 

In sections stained with silver nitrate, the following was seen at a magnification 
of 300 (fig. 5): The epithelium had from:four to six layers and was normal. 
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Fig. 5 (case 4).—Pigmentation of the lower half of the bulbar conjunctiva of 
a Chinese man, aged 34. Typical pigment caps are seen in the basal layer and to 
a lesser degree in the middle layers. On the right side are some small dendrites. 
This case is an example of a normal cap pigmentation. Silver nitrate stain; « 300. 


Underneath the epithelium there were a hyperemia and a slight accumulation of 
plasma cells. 

Pigment was found chiefly tn the basal cell layer in the form of caps, sitting at 
the distal pole of the nucleus. Some of the caps filled out the entire protoplasma in 
front of the nucleus; others were flat, some extending with a few granules of pig- 
ment half around the nucleus. However, not all the epithelial cells showed caps. 
The distribution is clearly shown in figure 5. Between the cap-bearing cells there 
were basal cells which near the nucleus had only a few granules of pigment which 
could scarcely be seen except in a specimen stained with silver nitrate. Although 
sometimes little pigment may be found in a basal cell, there is hardly any cell 
which does not contain at least a few granules. 

The middle and superficial layers contained but a small quantity of pigment 
granules, sometimes arranged as small, incomplete caps, sometimes as scattered 
granules, but also here at the distal pole of the nucleus (fig. 6). 
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In the subepithelial tissue, there was some pigment in the melanophores located 
between the few plasma cells. 


The left side of the specimen (fig. 5) did not give a true pigment picture of the 
entire piece of excised conjunctiva, nor was the picture at all true of the entire 
lower conjunctiva. A little farther to the right side of the specimen the first den- 
dritic cell appeared between and a little in front of the basal cells (fig. 7). In 
continuation, the middle layers of the epithelium began to show large pigment caps 
which extended for a short distance. In the center of the specimen, melanoblasts 
(dendritic cells) became more numerous, their shert processes being parallel to the 
surface. Next to that place dendritic cells became still more numerous and some 
of their dendrites extended straight to the surface through three layers. Even in 
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Fig. 6 (case 4).—Cap pigmentation of another section from the same specimen 
as figure 5; lower bulbar conjunctiva. Small and large pigment caps are seen in 
the basal cell layer, and intracellular pigment granules and small caps in the middle 
and superficial layers. Silver nitrate stain; 1,200, oil immersion. 


the middle layers a few isolated dendritic cells were found with their processes 
parallel to the surface. The “caps” were also increased at that place. Finally, at 
the other end of the specimen, dendritic cells and caps stopped almost suddenly and 
the epithelium was scarcely pigmented. 

Still more irregular was the distributicn of pigment in the subepithelial tissue. 
At two places, coinciding with the heavy pigmentation of the epithelial cells in 
front of them, there were a number of melanophores with more or less pigment 
granules, whereas other places were free from pigment. 
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Comment.—This case is undoubtedly a combination of physiologic 


and pathologic pigmentation of the bulbar conjunctiva midway between 
the cornea and the lower fornix. The physiologic pigmentation is 
present in those parts of the section where typical pigment caps in most 
of the basal cells and in some of the more superficial epithelial cells are 
found (figs. 5 and 6). The pathologic pigmentation is represented by 
the dendritic cells at some parts of the conjunctiva, at least by those 
of which the dendrites extend straight toward the epithelial surface. 
As to the origin of this moderate pathologic pigmentation present only 
at some spots of the bulbar conjunctiva, there are several possibilities in 











Fig. 7 (case 4).—Pigmentation of the lower bulbar conjunctiva. Intracellular 
pigment caps are seen in the basal cells, intracellular granules in the middle and 
superficial layers and one dendritic cell in the basal cell layer. Silver nitrate and 
methyl green-pyronine stain; > 800, oil immersion. (Photographic copy after 
colored illustration. ) 


this case: (1) An undiscovered chronic irritation of general nature with 
its possible change in the metabolism of some of the epithelial cells 
may be responsible for the pathologic pigmentation, or (2) this patient 
suffered from a very early stage of vitamin A deficiency not indicated 
by any other clinical symptom. The presence of this deficiency is diff- 
cult to avoid, because of its frequency in Chinese on account of their 
food and habits of life. And finally, (3) the pathologic pigmentation 
may be caused by sunlight and is a reaction of certain cells to light rays. 
These possibilities have to be borne in mind and will be discussed later. 
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In my collection there is another case in which the amount of pig- 
ment and its arrangement differ greatly from the foregoing, but which 
| consider also as an example of a physiologic pigmentation. 


Case 5.—P. Ch. H., a girl, aged 14, visited the clinic on account of a mild 
chronic dacryocystitis of both eyes without purulent discharge. The conjunctiva 
of the lids and of the bulbus was pale and normal. No general disease could be 
found. On extirpating the tear sac of the left eye, a small piece of the lower 
bulbar conjunctiva was removed. 

The examination of the specimen stained with silver nitrate showed the follow- 
ing: The basal cell layer throughout the entire specimen (length 3.5 mm.) showed 
an almost uniform pigmentation; the pigment was seldom found as solid caps 
(fig. 8), as seen in the preceding case, but more as a diffuse pigmentation in front 
and around the nucleus. The single pigment dots seemed to be somewhat smaller 
than in the preceding cases, and their arrangement in the cell and especially around 











Fig. 8 (case 5).—Conjunctiva of the bulbus, midway between the lower limbus 
and fornix. The pigment is seen chiefly in the basal cell layer as scattered black 
dots. There is almost no cap formation. Also, in the superficial layers, there is 
diffusely scattered intracellular pigment. Scarce traces of dendrites are noted. 
Silver nitrate stain; « 300. 


the nucleus resembled somewhat that in the basal cells of the skin in Chinese. 
Although most of these pigment granules lay inside the basal cells, there was also 
a considerable number of pigment dots between the cells, forming minutely dotted 
dendrites, but distinguished considerably from the dendrites in the other cases by 
their delicacy. The body of these dendritic cells was not recognizable. At only 
two places a single dendritic cell with its body and its thin processes could be seen 
inside the basal cell layer (fig. 9). 

In the more superficial layers there was not much pigment inside the cells, and 
only a fragment here and there of a pigmented line between the cells, suggesting a 
dendrite, the cell body of which could also not be seen. 


Comment.—There is no doubt that this is another type of physio- 
logic pigmentation of the conjunctiva in Chinese, the scattered pigment 
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dots in the basal cells resembling the pigmentation of the skin epithelium. 
Diffuse pigmentation in the cell body or loose ring-shaped arrange- 
ment of the pigment dots around the nucleus is the characteristic 
feature of this type. Besides that, fragments of dendrites between the 
basal cells and to a lesser degree between the more superficial cells 
are found. Whether these minute dendrites mean a pathologic pig- 
mentation or whether they may be counted as normal pigmentation 
remains to be seen. They differ morphologically somewhat from the 
dendrites shown in figures + and 11, and in previous publications."! 

















Fig. 9 (case 5).—Detail picture of figure 8; lower bulbar conjunctiva. The 


. pigment granules are scattered around the nuclei of the basal cells. There is seldom 


a cap or a fragment of a dendrite. Some pigment granules also are seen in the 
more superficial layers. Silver nitrate stain; 1,200, oil immersion. 


How easily a slight irritation of the conjunctiva may favor the pro- 
duction of pigment may be shown by the next case. 


Case 6.—L. Y. W., a man, aged 36, suffered from a mild papillary trachoma 
of both eyes with an old pannus covering one fifth of the cornea. The lids were 
little irritated, but there was a pterygium at the nasal side of the right eye with 
some irritation of the bulbar conjunctiva in its neighborhood. A small piece of 


11. Pillat (footnotes 1 and 8). 

















Fig. 10 (case 6).—Dendritic pigmentation of a normal bulbar conjunctiva, lower 
half, in a Chinese man, 36 years old. Dendritic pigment cells are seen in the basal 
cell layer with horizontal and oblique dendrites, and scarce pigment granules in 
the superficial layers. Silver nitrate stain: & 300. 














Fig. 11 (case 6).—Detail picture of figure 10. Pigmentation of the lower bulbar 
conjunctiva. Two dendritic cells in the basal cell layer are shown with long hori- 
zontal and short vertical dendrites. Silver nitrate stain; * 1,200. 
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conjunctiva was removed underneath the cornea half way to the lower fornix. This 
part of the conjunctiva appeared to be normal at clinical examination. 

On histologic examination, the epithelium of the eyeball was normal, and the 
subepithelial tissue showed a few lymphocytes. At a magnification of 300 in a 
specimen stained with silver nitrate, there were isolated melanoblasts with some 
long processes, the latter being chiefly parallel to the epithelial surface (fig. 10). 
Only some small processes extended toward the surface, but seldom more than 
through the next layer. The cell bodies of the melanoblasts were not everywhere 
visible. Very frequently only the processes were seen, giving the entire basal cell 
layer an “unquiet” appearance. A few fragments of dendrites appeared also in the 
middle epithelial layers. 

The arrangement and position of the dendritic cells are clearly seen in figure 11, 
in which also the long and to a lesser degree the short processes are seen. The 
basal cell between these dendritic cells were either without pigment or showed only 
a few granules in front of the nucleus. 

The middle and superficial epithelial layers were scarcely pigmented, as was 
also the subepithelial tissue, showing only a few pigment dots. 

Comment.—In this case one sees an epithelium which is a little pig- 
mented in its middle and superficial layers, but which shows a lot of 
dendritic cells in its basal layer. It is remarkable that all these melano- 
blasts have their long processes arranged parallel to the surface and 
only the short ones are directed straight at the surface between the cells 
of the rete malpighi. The reason for the presence of these melano- 
blasts in this case cannot be clearly seen. In my opinion, it is a certain 
degenerative, local condition of the epithelium either due to the presence 
of the pterygium in the neighborhood or due to the trachomatous con- 
dition. No general disease was found in this patient. 


PIGMENTATION OF THE BULBAR CONJUNCTIVA ABOVE THE CORNEA 


There is only one specimen of the upper bulbar conjunctiva in my 
possession which is to be considered as showing the normal amount of 
pigment in a Chinese. 


Cast 7.—H. Sh. Ch., a youth, aged 19, showed a few follicles of the lower 
fornix and a pseudopterygium of the right eye following a needling several years 
previously. He had no trachoma and his conjunctiva was pale. The general 
examination revealed tinea of the hands and feet; otherwise the patient was normal. 

At histologic examination of the bulbar conjunctiva midway between the upper 
limbus and the upper fornix, the specimen stained with silver nitrate showed a 
little pigment at some of the nuclei of the basal cells, sometimes as rudimentary 
pigment caps, and sometimes as thin pigment rings around the nucleus. The pig- 
ment granules could easily be counted anywhere. In only three of the sections a 
single pale melanoblast with short dendrites in the basal cell layer was found, like 
a shadow compared with the black-stained intracellular pigment granules. But 
more than three fourths of all the basal cells were free from pigment. 

The middle and superficial layers were practically free from pigment. Occa- 
sionally one or two pigment granules might be seen. 


Comment.—In this case one is certainly dealing with the physiologic 
picture of pigment in the bulbar epithelium underneath the covering 
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upper lid, namely, with scarce pigment granules at the distal pole of 
the nucleus of the basal cells. No signs of active production of pig- 
ment are present. Whether this very scarce pigment at this part of 
the bulbar conjunctiva is the rule, or whether this is a rather rare case, 
only further examinations of sections from the normal upper bulbar con- 


junctiva can tell. There is certainly as far as present knowledge goes 
no local and no general disease which could account for an artificial 
depigmentation of the conjunctiva in this case. 


PIGMENTATION OF THE BULBAR CONJUNCTIVA AT THE 
TEMPORAL AND NASAL SIDE 
Here one case may be shown which is considered as showing the 
normal amount of pigment in the bulbar conjunctiva of the region of 
the palpebral fissure, about 5 mm. temporal from the corneal limbus. 














Fig. 12 (case 8).—Pigmentation of the bulbar conjunctiva in the temporal 
region of the palpebral fissure in a Chinese boy, 15 years of age. There is rather 
heavy pigmentation of the basal cell layer, which consists chiefly of imperfect 
dendritic cells. A small amount of intracellular pigment granules is seen in the 
superficial layers. Silver nitrate stain; & 300. 


Cask 8—Sh. K. Ch., aged 15, came to the clinic for strabismus convergens of 
the left eye. The piece of bulbar conjunctiva which had in any case to be excised 
between the limbus and the insertion of the external muscle was saved for histo- 
logic examination. The eyes were normal, and the conjunctiva was everywhere 
pale. No trachoma was present. 

A specimen stained with silver nitrate (fig. 12) showed at a magnification of 
300 the basal cell layer rather densely pigmented, whereas the middle and super- 
ficial layers showed only a little granular pigment, which occasionally was cap- 
shaped. But the basal pigmentation was by no means uniform, as shown by figure 
12. In the center of this specimen one saw the dots of black pigment as caps or 
suggestive rings around the basal cells, whereas at the left side the pigment was 
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less marked, though some pigment rings were seen, which at higher magnification 
proved to be small dendritic cells with rudimentary processes parallel to the surface. 

The subepithelial tissue showed only a few pigment granules. 

At a magnification of 1,200 (fig. 13) the specimen showed dimly the pigment 
caps and rings around the nuclei of the basal cells. In this case the pigment dots 
were not numerous and more scattered around the nucleus than in the previous 
cases. At the right side of the specimen, there were some dotted lines suggesting 
dendrites of melanoblasts the bodies of which were not visible. 

At another place in the same specimen the pigment was clearly seen as granular 
caps (fig. 14) sitting at the distal pole of the nuclei of the basal cells. But even 














Fig. 13 (case &8).—Pigmentation of the temporal bulbar conjunctiva. Same 
section as figure 12. The dendritic processes in the basal cell layer are only faintly 
visible. A moderate amount of cap pigment is seen in the basal cells, and some 
intracellular pigment dots in the superficial layers. Silver nitrate stain; & 1,200, 
oil immersion. 


here, somewhat right of the middle and in two instances in the more superficial 
layers, there were short lines, which most probably were fragments of dendrites. 


Comment.—In this case there is undoubtedly physiologic pigmenta- 
tion of the bulbar conjunctiva temporal from the cornea in the palpebral 
fissure. The pigment is denser than at the other places in the eye and 


is chiefly an intracellular cap pigment, at some’ places very dense, at 


others very scattered. Only the basal cells are densely pigmented, the 
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rest of the epithelial cells containing but little pigment. But melano- 
blasts are not entirely absent. They are sparsely found in the basal 
cell lavers; their cell bodies are poorly pigmented and hardly recog- 
nizable, and their processes are short and are scarcely pigmented and 
horizontally arranged. Only in a few instances, isolated, short den- 
drites are found outside the basal cell layer. The subepithelial con- 
nective tissue contains but few pigment granules inside stretched fibrous 
cells. The appearance of dendritic cells in the conjunctiva of the 


palpebral fissure zone is to be considered as physiologic since the chronic 











Fig. 14 (case $).—Pigmentation of the temporal bulbar conjunctiva. Another 
portion of the same section as figures 12 and 13. Here are chiefly pigment caps 
seen in the basal layer. A few isolated pigment processes indicate the presence of 
a few pigment cells in this conjunctiva. Silver nitrate-hematoxylin stain; & 900. 
(Photographic copy after colored illustration. ) 


irritation of this part of the conjunctiva by sun, heat, dust and cold is 
sufficient explanation for the springing up of melandblasts. 

The previous case represents a rather low degree of pigmentation 
in the temporal bulbar conjunctiva. In most of the other cases which 
I could examine, usually more pigment was found, and the amount of 
pigment at the various portions of the specimens differed much more. 

The following specimen shows the normal pigmentation of the nasal 
bulbar conjunctiva, which contains much more pigment than the pre- 
vious case. 
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Case 9.—Y. E. F., a man, aged 28, had had a small pterygium of both eyes a 
the nasal side of the cornea since he was 9 years of age. He came to the eye clinic 


to have it removed. The rest of the conjunctiva was entirely normal. A small 
piece of the nasal bulbar conjunctiva, nasal and above the pterygium, was removed 
for histologic examination. 

The specimen stained with silver nitrate showed a rather dense granular pig- 
mentation in the entire basal cell layer, although this density varied at different 
parts, as seen in figure 15. But the middle and superficial layers also contained 
much pigment in the form of more or less dense caps, some of which appeared 
black, others like fine dust. Notwithstanding the great amount of pigment in all 
the layers of the epithelium, the subepithelial connective tissue showed only a little 
pigment. 

At a magnification of 1,200, the previous specimen showed distinctly (fig. 16) 
the intracellular pigment caps and the pigment rings, respectively. The nearer the 
surface, the scarcer the pigment, but there was almost no cell lacking some pig- 
ment granules. Another picture (fig. 17), also at a higher magnification of 1,200, 











Fig. 15 (case 9).—Pigmentation of the nasal bulbar conjunctiva of a China- 
man, 28 years old. A marked pigmentation of a normal conjunctiva is seen; almost 
every basal cell has its pigment cap. Also the middle and superficial layers show 
many pigment caps and intracellular pigment granules. Silver nitrate stain; 
«x 300. 


showed large and dense pigment rings, which seemed to fill the entire protoplasm 
of the cell. These cells already resembled the body of a melanoblast, but no 
dendrites could be found in these specimens. These cells, therefore, have to be 
considered as being ordinary basal cells, only crowded with pigment. But here the 
sharp line between dendritic melanoblasts and basal cells, the protoplasm of which 
contained considerable pigment, began to disappear. The study of these cells with 
Bloch’s dioxyphenylalanine reaction is necessary and under way. 

That sometimes heavily pigmented cells are found also in other than the basal 
layer may be demonstrated by figure 18, a specimen stained with silver nitrate. 
which was after-stained with hematoxylin. The nuclei of the epithelial cells were 
well marked and blue-stained, whereas the border of the epithelial cells became 
just visible, barely enough to demonstrate the relation of the pigment dots to the 
nuclei and their intracellular position. Only faint traces of dendritic cells were here 
seen. 
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Comment.—In this case there is a physiologic pigmentation of the 
nasal bulbar conjunctiva. The pigmentation is rather dense, but 1s to 
be considered as normal on account of the almost complete absence of 
dendritic cells. The pigment appears in the basal cell layer as caps, 
rings and clumps, and in the middle and superficial layers chiefly as 
intracellular pigment caps. Little pigment is found in the subepithelial 


connective tissue. 
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Fig. 16 (case 9).—Pigmentation of the nasal bulbar conjunctiva. Detail pic- 
ture of the right side of figure 15. Pigment caps are seen in the basal layer and 
in the bodies of three dendritic cells, the pigment of which is only faintly visible. 
Dendrites are not clearly visible. There are superficial pigment caps. Silver 
nitrate stain; < 1,200. 


COM MENT 


I am quite conscious that the question of the normal content of pig- 
ment in the conjunctiva of Chinese is only insufficiently dealt with, 
mainly because of the following conditions : 


1. Not sufficient normal conjunctivae of normal persons could be 
examined. This sounds somewhat curious, but it is actually difficult 
to secure material normal in every respect in China. Only hospital 
material is available. The great majority of the daily outpatients as 
well as of inpatients have some stage of trachoma or some other ocular 





Fig. 17 (case 9).—Pigmentation of the nasal bulbar conjunctiva from the same 
specimen as figures 15 and 16. In the basal layer are pigment caps and rings and 


pigment lines suggestive of parts of dendritic cells. 
caps. Silver nitrate stain; & 1,200, oil immersion. 


Fig. 18 (case 9).—Physiologic pigmentation of 
Heavy pigment caps are shown in others than the basal layer. There are traces 
of dendrites in the basal layer. Silver nitrate and hematoxylin; < 1,200. (Photo- 
graphic copy after colored illustration.) 


There are superficial pigment 


the nasal bulbar conjunctiva. 
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disease for which they seek aid. Even in my present material, | had 
to take the conjunctiva of one patient who had a chronic dacryocystitis 
(case 5). However, not the palpebral, but only the bulbar, conjunctiva 
of this patient was used for the present study. Also, patients who 
came for cataracts, refraction or lesions of the fundus could not be 
used without first investigating the general conditions. A patient with 
a syphilitic choroiditis, for instance, or with a latent syphilis cannot, in 
my opinion, be taken for investigation of the pigment. In the course 
of the many examinations I have made in the last three years, I have 
become convinced that many internal diseases have an influence on the 
metabolism of the epithelial cells, especially that of the conjunctiva, 
and, therefore, also on the production of pigment in the conjunctival 
epithelium. This fact may only be stated here. This problem, compli- 
cated and interesting from the general biologic standpoint as it is, will 
be dealt with elsewhere. The greatest obstacle in obtaining normal 
material is that many patients in China, especially the poor, are on the 
borderline with their vitamin A content; and vitamin A deficiency, even 
before recognized by the patient and the physician, can only too easily 
produce a pathologic amount of pigment, which in such cases could 
easily be mistaken for a normal pigmentation. 

It happened not infrequently that a piece of a clinically normal 
conjunctiva was excised by me which proved to have a pathologic pig- 


mentation at histologic examination. Therefore, my material of really 
normal conjunctivae is small, and this present investigation should be 
completed by the examination of much more normal conjunctiva. 


2. The other handicap is that in no instance could the entire con- 
junctiva be examined. The present paper is based on the histologic 
examination of relatively small strips of conjunctiva, which could be 
excised without doing any harm to the patient. It is not possible to 
state yet how in a case for instance, in which the lower fornix was 
examined, the bulbar conjunctiva or the conjunctiva of the upper lid 
and fornix behaves, since it is impossible to excise even small pieces 
of the various parts of the conjunctiva from one patient. Therefore, 
all the findings given in this paper concerning the various parts of the 
conjunctiva can be compared only with great caution. Individual dif- 
ferences in the pigmentation have to be taken into account. As in the 
white race, the skin content of pigment varies in different persons and 
also in pigmented races. And most probably the same differences exist 
in the pigmentation of the conjunctiva in Chinese. Autopsy material 
is in many instances not suitable, since most of the patients die of 
chronic diseases, during the course of which the pigmentation of the 
conjunctiva might have been greatly altered, or might have been influ- 
enced by emaciation or by the development of partial vitamin deficien- 
cies during their sickness. How greatly just the latter influence the 
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histologic picture of the pigmentation in the conjunctiva has been 
repeatedly emphasized by me. Furthermore, autopsy material is not 
sasily obtainable in China, since frequently the permission for autopsy 
is not given; and even if given, one is often not allowed to touch the 
external eyes. Investigations for pigment should be made on people 
who were executed or who died of an accident, and who are known to 
have been in a good state of health before death. But this material 
is obviously rare. Only the examination of the entire conjunctival sac 
of patients with normal eyes and in a good state of health will answer 
finally the question of the normal pigmentation of the conjunctiva. 


3. The incompleteness of the present study is also shown by the 
absence of conjunctival material in children and in old age. It will 
be interesting to study the formation of the conjunctival pigment in 
children as to the time and amount, and as to the cells in which the 
pigment appears first. It would be interesting to know whether the pig- 
ment in the beginning forms only in the basal cells or simultaneously 
in the other layers of the epithelium also, and how soon dendritic 
melanoblasts appear. As regards old age, it is known that in the con- 
junctiva of the limbus pigment accumulates, especially in the neighbor- 
hood of the “palisades,” but not much is known about the histologic 
substratum of this pigmentation. How the rest of the conjunctiva 
behaves in this respect is entirely unknown. As far as my experience 
goes from the sections of senile conjunctiva in my possession: There is 
in many cases a hyperpigmentation in old age, although a moderate 
amount. The explanation of this is that in old age also the metabolism 
of the epithelial cells is lowered and changed to the side of degenera- 
tion. Such epithelial cells are more sensitive to light injury and there- 
fore need protection by pigment, or derivatives of the cell protein are 
simply not carried off and are converted into pigment. All these points 
have to be investigated before one will be able to say which pigmenta- 
tion is normal and which is abnormal. 

With my present limited knowledge about that matter, I shall try to 
state only a few points. 


THE SUBTYPES OF CONJUNCTIVAL PIGMENTATION 

From previous histologic examination in other parts of the world, 
as well as from the present study, it is safe to say that the bulk of the 
conjunctival pigment is always found in the basal cell layer. This fact 
is in accord with the pigmentation of the skin. But in the finer histo- 
logic details there is a difference between the pigmentation of the basal 
cells of the skin and that of the conjunctiva, which will be made clear 
by enumerating the various types of conjunctival pigmentation : 

Type 1: Solid Pigment Caps Chiefly in the Basal Cell Layer—In 


my experience this type is the main form in which the pigment appears 
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in the human conjunctiva and is represented in cases 1 and 4 (figs. 1, 
2,5 and 6). One sees clearly by looking at those photographs that the 
bulk of pigment is found in the basal cell layer in the form of well 
defined, solid pigment caps with relatively sharp outlines. The indi- 
vidual pigment granules which constitute the caps are rather large. 
All the caps sit at the distal pole of the nucleus and extend only occa- 
sionally around it. The amount of pigment is such that the individual 
basal cells are easily recognizable and their limits are not overlapped by 
the great masses of pigment, as is for instance seen in figure 15. 

Outside the basal cells there is a little pigment. A few caps may 
be found in the next higher layers, but these caps are not so large and 
the dots not so crowded as in the caps of the basal cells. Aside from 
them, only scarce intracellular pigment granules are seen, and these 
only if the specimen is stained with silver nitrate. In a specimen stained 
with hematoxylin-eosin, these granules would escape attention. 

Type 2: Solid Pigment Caps in All the Conjunctival Layers —This 
type is represented by case 9 (figs. 15 to 17). Not only are large pig- 
ment caps seen in almost all the basal cells, so that a fairly uninter- 
rupted line of pigment separates the epithelium from the connective 
tissue, but also most of the other cells, even in the superficial layers, 
contain pigment caps of various sizes and density at the distal pole of 
their nucleus. Even in a specimen the nuclei of which were not stained, 
one can recognize their location by the shape of the caps, their curva- 
ture and by the fact that the place of the nucleus is always unpigmented. 
There is, of course, no sharp borderline between types 1 and 2, as in 
type 1 also some of the superficial epithelial cells may show a nice pig- 
ment cap. The difference lies in the fact that in type 1 only the basal 
cells show a marked amount of pigment, even at low magnification, 
whereas in type 2 all epithelial layers are richly pigmented. 


Type 3: Diffuse, Small Dotted Pigmentation Chiefly of the Basal 
Layer.—This type is shown in case 5 (figs. 8 and 9) and in case 8 
(figs. 12 and 13), and is the one which most closely resembles the pig- 
mentation of the skin of Chinese. Here the main pigmentation is found 
in the basal layer, but not as well defined, solid pigment caps, as for 
instance in figure 5, but as individual pigment granules, which are 
scattered more loosely around the nucleus and sometimes throughout 
the entire cell body, so that the outlines of the basal cells, even if 
stained by special methods, are indistinctly seen. Also, in this type 
the dots are more numerous at the distal pole of the cell nucleus, but 
never so close as to form the typical caps. The pigment granules are 
numerous only at the basal layer; in all other epithelial layers they 
are few in number, diffusely arranged and irregularly scattered, so that 
nowhere are pigment caps found. The individual pigment granules are 
much smaller in comparison with types 1 and 2. 
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Type 4: Scarce Pigment Dots in the Basal Cell Layer.—Finally, the 
fourth type is that in which scarce pigment dots are found, and only in 
the basal cell layer, the rest of the epithelium being free from pigment. 
This type is represented in my series by cases 2 and 7. Only a few 
pigment granules, if any, are found intracellular at the distal pole of 
the nucleus with the silver nitrate method; the rest of the cells and 
of the epithelium is without pigment. Nowhere are caps or rings of 
pigment found, and no dendritic cells are visible. It is evident that 
between types 4 and 1, also, there is no sharp distinction possible, and 
that this grouping is undertaken only as a means of bringing some 
order to the confusing richness of pictures which nature provides. 
The types were purposely enumerated in the order listed, since I con- 
sider type 1 as the standard pigmentation of the conjunctiva in Chinese. 
Type 2 is not often encountered, and there may even be some doubt 
as to whether this pigmentation owes its existence to an already slight 
pathologic stimulus of local (eye) or general nature. Type 3 is seldom 
seen, and is considered by me as on the borderline between physiologic 
and pathologic pigmentation. And finally, type 4+ is very seldom seen 
in the lower half of the conjunctival sac, but may be the type for the 
upper palpebral and fornix conjunctiva. Since this study was begun,’? 
I have had the chance to study more specimens of the lower half of the 
conjunctival sac, and I am convinced that, as a rule, there is always a 
considerable amount of cap pigment present, as mentioned in type 1. 


WHICH PART OF THE CONJUNCTIVA CONTAINS MOST OF THE 
PIGMENT? 


Judging from the limited number of cases examined,’* the following 
may be said: Most of the pigment was found at the nasal part of the 
bulbar conjunctiva (case 9). Then follows the temporal bulbar con- 
junctiva (case 8), then the lower bulbar conjunctiva (case 4), then the 
conjunctiva of the lower fornix (case 1), then the bulbar conjunctiva 
above the cornea (case 7) and finally the conjunctiva of the upper 
fornix (case 2). I had no chance to examine a normal conjunctiva of 
either the lower or the upper lid near the margin of the lid and of the 
plica semilunaris. As a whole, one can say that the lower half of the 
bulbar conjunctiva, including the region of the palpebral fissure, is the 
most pigmented part of the conjunctiva in Chinese; then follows the 
lower fornix, and most probably the conjunctiva of the lower lid, and the 
part least pigmented is the upper half of the conjunctival sac. Whether 
the order given is definite or not cannot be said by judging from this 
limited number of cases. As a whole, it agrees approximately with the 


12. Up.to the time of conclusion of this paper, I had the opportunity of studying 
twenty-one cases with a conjunctiva in every respect normal. Therefore, the con- 
clusions are made on a broader basis, as indicated by the cases published herein. 
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order given by Redslob '° of the eyes of Europeans (French). The only 
difference is that this author found the most pigment in the lower 
fornix, more than in the bulbar conjunctiva. 

But in setting forth such an order, one must not lose sight of two 
points, namely, the individual differences of pigmentation as a whole 
and of the conjunctiva in particular, as previously mentioned, and the 
not uniform pigmentation of an individual conjunctiva. 

The pigment dots seen with the slit-lamp in the region of the palpe- 
bral fissure in certain normal cases are not regularly distributed; in 
some places rather numerous dots are seen, and in other places they are 
either wholly missing or only scarce. The same holds true in the patho- 
logic pigmentation of the conjunctiva in vitamin A deficiency,’! where 
not only with the help of the slit-lamp are the pigment dots found to be 
irregularly scattered in the various portions of the eye, but where also 
with the naked eye great differences can be seen; the hyperpigmentation 
in vitamin A deficiency is not at all uniform, but in spots; frequently 
the conjunctiva appears speckled or striated; less pigmented areas are 
scattered among heavily pigmented ones. If, therefore, only small pieces 
of the conjunctiva were examined, as in the present series, one may 
just have encountered a portion of the bulbar conjunctiva which con- 
tained much more pigment than the surrounding area. Even in such 
small pieces one not infrequently finds a considerable variation in the 
amount of epithelial pigment. 















WHAT IS TO BE CALLED A NORMAL PIGMENTATION OF 
THE CONJUNCTIVA? 

in answering this question, two points must be taken into considera- 
tion, namely, (1) the quantity of the pigment, and (2) the type of the 
pigment-containing cells. 

In dealing with the first point, I wish to omit purposely the region 
of the limbus, which is in almost all Chinese more or less visibly pig- 
mented. The pigmentation of the limbus is a question in itself, which 
will be dealt with somewhere else. The pigmentation of the limbus 
can neither anatomically nor clinically be compared with the pigmen- 
tation of the rest of the conjunctiva. 

Macroscopically, the conjunctiva of the lids and of the bulbus, as 
well as that of the semilunar fold and the caruncle, in Chinese appears 
to be without pigment and does not differ from that of the white race 
as far as can be seen with the naked eye. There is also no visible dif- 
ference in the color or transparency of the various portions of the con- 
junctiva. Histologically, there is considerably more pigment in the 
epithelial cells, but yet not enough to become visible, as, for instance, 
in the case of Negroes and Malays (Steiner, Hauschild* and others). 
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The biologic difference between the conjunctiva of the white race 
and that of the Chinese lies in the readiness with which the latter may 


develop a visible pigmentation by physiologic and pathologic irritants. 
Only the first kind is of interest in this study. For instance, the palpe- 
bral fissure region of the Chinese easily becomes pigmented, sometimes 
rather early in life. It is evident that here is not the yellow color of a 
pinguecula, which may be equally seen in Chinese and in Europeans, 
and the color of which is derived from the hyaline degeneration of the 
connective tissue of the conjunctiva. For in Europeans the conjunctiva 
in front of a pinguecula remains clear as water, whereas in Chinese this 
part of the bulbar conjunctiva frequently becomes visibly pigmented, 
so that the entire region takes on a yellow-brownish tinge. The physio- 
logic irritants such as air, sun, dust and heat are sufficient to provoke 
a visible pigmentation, which greatly varies according to occupation, 
time spent in open air and especially exposure to the sun. The wealthier 
class who can stay indoors during the heat and who have all means of 
protecting themselves from the sun have as a whole a much paler con- 
junctiva, and the pigmentation of the region of the palpebral fissure 
may set in much later in life, if at all, than it does in the working 
class, in whom the pigmentation occurs early and is heavy (sometimes 
before the age of 20). 

But the question as to what is normal pigmentation depends on the 
answers to the two following questions: (a) Are only the intracellular 
pigment caps to be called a normal pigmentation? (>) Or do also the 
dendritic cells, provided that their number is not very great, belong to 
a physiologic pigmentation ? 

(a) It is generally assumed that the physiologic pigmentation of 
the conjunctiva consists chiefly of pigment caps. I agree with this 
assumption, but with the limitation that not all pigment caps found 
in a conjunctiva represent necessarily a normal pigmentation. The 
layers in which the caps lie and the number and the size of the caps have 
to be taken into consideration. 

As regards the layer, the basal cell row of the conjunctival epi- 
thelium is the typical site for the physiologic cap pigment as shown in 
cases 1 and 4 (figs. 1, 2 and 5 to 7). But in these two cases, which 
in this study are considered as the best examples of the physiologic 
pigmentation of the conjunctiva, one sees that in pigmented races some 
pigment caps are seen in more superficial layers also, although not so 
numerous and not so black. Especially figures 6 and 7 (immersion) 
show that there are but a few cells in which at least rudimentary caps 
are not found. Case 8 presents in figure 14 pigment caps almost 
exclusively in the basal cell layer. But it must be remarked that here 
also isolated pigment granules are found in the more superficial lavers. 
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varying in number in the various portions of the specimen (fig. 12). 
The extreme of a physiologic cap pigmentation is represented by 
case 9 (figs. 15 to 17), in which almost every cell of the basal layer and 
many epithelial cells of the middle and superficial layers contain pig- 
ment caps. 

Also, the number of the pigment caps varies greatly. In races 
which are only moderately pigmented as are the Chinese, each basal 
cell can contain a pigment cap (fig. 14). But in most of the cases 
this statement is not true for the entire epithelium, but for only short 
spaces. Between groups of pigmented basal cells, others free of pig- 
ment are interposed (fig. 16, left side, and fig. 17). Usually one will 
find histologic pictures such as given in figures 1 and 5, where a few 
pigmented cells will be followed by those which contain no pigment. 
Cases which do not contain pigment caps in the basal layer, such as 
cases 2 and 7, are in pigmented races rare and exceptional, and should 
always lead to an investigation as to whether or not conditions or dis- 
eases of a local or general nature which prevent the formation of the 
normal pigment are present. 

The number of pigment caps in other than the basal cell layer is 
usually small (figs. 1, 2, 5, 6, 7 and 13); cases such as are illustrated 
by figure 15 are to be considered as on the upper border of a physiologic 
cap pigmentation. 

Similar considerations are true as regards the size of physiologic 
pigment caps. In the basal cell layer any sized cap is regarded as 
normal, from a few pigment granules on a sickle-shaped cap to an 
accumulation of pigment which fills the entire space of the epithelial 
cells between the distal pole of the nucleus and the distal boundary 
(fig. 6, center). Also, a ring pigmentation, where the pigment sur- 
rounds the entire nucleus (fig. 17), is not seldom seen in the conjunctiva 
of Chinese and is to be held as physiologic. 

The pigment caps in the middle and superficial layers of a normal 
conjunctiva and also in heavily pigment conjunctiva, as seen in figures 
15 to 17, are decidedly smaller than those in the basal layer (figs. 1 
and 5). 

The range of cap pigmentation in a normal Chinese conjunctiva is 
very wide. But one is not justified in calling every cap pigmentation 
a normal pigmentation. In this respect, the increase of cap pigment, 
which recently was shown? in the cases of vitamin A deficiency 
among Chinese, should be recalled. There is no doubt that the cap 
pigment also can be pathologically increased, and that a normal con- 
junctiva answers to many irritants with the production of intercellular 
pigment in others than the dendritic cells, namely, in the normal epi- 
thelial cells, by changing a certain amount of its living substance into 
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cap pigment. Here lies the difficulty. Only careful weighing of the 
histologic picture and the general clinical finding will permit in doubt- 
ful cases the decision whether a cap pigmentation should be called 
within physiologic limits or pathologic. And even experts will have 
to admit that sometimes such a decision will be impossible. Nature 
always provides exceptions to all rules and in many instances renders 
futile an attempt at classification. 


(b) Still more delicate is the question as to the position the dendritic 
pigment cells take in a normal conjunctiva. Before entering into the 
discussion of this subject, a few facts out of the material presented in 
these pages may be mentioned. 

First, dendritic cells are present in all the slides from the normal 
conjunctiva, except in case 2. They were found even in the cases in 
which the photographs do not show any, in which cases (for instance 
cases 1 and 4, figs. 1 and 5) they were present in other parts of the 
specimen than that of which the photograph was taken. Thus figure 
7, a drawing from another section of the same case 4, shows a rudi- 
mentary dendritic cell in the center. 

Second, dendritic cells were found in sections from almost all parts 
of the conjunctival sac, in the bulbar conjunctiva as well as in the 
conjunctiva of the fornices, although in varying numbers and generally 
more numerous in the lower half of the conjunctival sac. 

Third, their number varies greatly in the different cases, but their 
location is almost exclusively in or just in front of the basal cell layer. 

On other occasions, it was shown” that it is the production of 
dendritic cells which is the histologic substratum of the hyperpigmenta- 
tion brought about by lack of vitamin A. And in a more recent study,’ it 
could be shown that even in a conjunctiva of a patient suffering from 
vitamin A deficiency, in which at clinical examination no pigment dis- 
coloration was seen, dendritic pigment cells were present in a quantity 
which had to be considered as pathologic. In the present study are 
seen dendritic cells in conjunctivae which from a clinical point of view 
are considered to be normal. Where is the borderline between physio- 
logic and pathologic dendritic cells? Are dendritic cells, regardless of 
the clinically normal aspect of a conjunctiva, to be considered in all 
cases as a beginning of pathologic pigmentation? Or do differences 
exist between those dendritic cells found in an evidently pathologically 
pigmented conjunctiva and those found in a normal one? 

The last question may be dealt with first. There are morphologic 
differences between these two types of dendritic cells, which, although 
not essential and subject to gradual transitions, are worthy of mention 
and may be summarized as such: 
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In a normal conjunctiva the dendritic cells are found almost exclu- 
sively in the basal cell layer alone (figs. 1, 7 and 13). Only occa- 
sionally an aberrant dendritic cell will be seen in the middle layers. In 
a conjunctiva with a pathologic hyperpigmentation, the dendritic cells 
are frequently found also in the layers above the basal layer, up to the 
middle layers of the conjunctiva. 

In a normal conjunctiva the dendritic cells are few. They lie isolated 
from one another and can easily be counted. 

The number of dendritic cells as shown by cases 3 (figs. 3 and 4) 
and 6 (figs. 10 and 11) is considered as pathologic, but it is much 
smaller than in a true pathologic hyperpigmentation, such as seen for 
instance in cases of vitamin A deficiency ' where they are sometimes 
innumerable. 

But in my opinion, the most conspicuous difference between a nor- 
mal and a pathologic pigmentation is shown by the way in which the 
dendritic cells lie within the epithelium. In a normal conjunctiva the 
long axis of the dendritic cells lies parallel to the surface of the epi- 
thelium ; their processes are short and either they are of equal length or 
often the processes which go backward between the basal cells are 
longer than those which go to the surface. Sometimes only the first 
kind of process is well developed; the others are insignificant stumps. 
Irom this definition, the dendritic cells as shown in case 3 (figs. 3 
and 4) and case 6 (figs. 10 and 11) are to be considered as nonpatho- 
logic dendritic cells, since their long axis lies unmistakably parallel to 
the epithelial surface and their long processes keep the same direction. 
These two cases represent a special type of pigmentation, which lies 
between the normal and the true pathologic pigmentation. True patho- 
logic dendritic cells stand with their longer axis perpendicular to the 
epithelial surface, and there is a marked disproportion between the 
basal, short, and the superficial, long, processes, the latter of which are 
directed straight forward toward the surface. 

Another difference between the two types lies in the fact that physio- 
logic dendritic cells contain much less pigment than pathologic ones. 
The cell body of the former is sometimes not pigmented (fig. 13), so 
that only its process becomes visible; sometimes one sees a moderate 
amount of pigment granules (fig. 7), but not comparable with the 
richness in pigment seen under pathologic conditions (compare figs. 
5 to 9 in the previous publication’). Also, the dendrites contain less 
pigment granules, as will be seen when figures 7 and 13 are compared 
with the equally stained specimen shown in other articles.1* Physio- 





13. Pillat, A.: Pathologisch-anatomische Untersuchungen bei Pigmentierung 
der Bindehaut der Erwachsenen infolge Vitamin A-Mangel, Arch. f. Ophth. 128: 
201, 1932; footnote 1. 
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logic dendritic cells seem to undertake the protection chiefly of the 
basal cells, whereas pathologic dendritic cells also protect the more 
superficial epithelial layers. With respect to the amount of pigment 
granules, also, cases 3 and 6 of this paper hold a middle position between 
normal and pathologic pigmentation. 

These just mentioned morphologic differences between pathologic 
and physiologic dendritic cells exist, but they are, of course, not suff- 
cient for settling the complicated question of which dendritic cell is 
normal and which is pathologic, or whether all dendritic cells found in 
a conjunctiva are pathologic. 

Between the physiologic dendritic cells and the pathologic ones, one 
must distinguish another type, which is represented by cases 3 and 6. 
In these two instances the number of the dendritic cells goes without 
doubt beyond the physiologic number, since almost no other than den- 
dritic cells are found in the basal layer. From this point of view, this 
conjunctiva is pathologically pigmented. On the other hand, these 
dendritic cells resemble closely those found in small numbers in almost 
every normal conjunctiva, and show the characteristics of these physio- 
logic dendritic cells, namely, a small amount of pigment granules and 
the dendrites situated mainly parallel to the surface of the epithelium. 
From this point of view, and from the fact that also no pathologic 
amount of cap pigment is found in these conjunctivae and that no 
pathologic amount of corium pigment is found, this epithelium is 
physiologically pigmented. 

The explanation for this type of pigmentation is most probably that 
both patients suffer from an old, mild trachoma. During the inflamma- 
tory stage of this disease, in my opinion, the physiologic cap pigment 
of the basal layer of the conjunctiva is usually destroyed. When the 
trachoma heals, i.e., when from the histologic point of view, the epi- 
thelium undergoes some degenerative changes, the function of pigment 
production returns to the epithelial cells as some sort of self-defense 
against external irritants (light) and as a sign of the change in their 
metabolism. At this stage usually not pigment caps but dendritic cells 
are formed, with characteristics as given and as shown in the figures 
4 and 11. As far as my experience goes, these dendritic cells remain 
for a very long time (many months) in the basal cell layer or just in 
front of this layer; they do not send out processes toward the surface 
and disappear finally by breaking up into particles or by being moved 
to the superficial layers and removed with them by the physiologic way 
of exfoliation of the superficial layers. 

It is evident that the cicatricial trachoma is not the only disease 
which serves as a stimulus for the moderate production of dendritic 
cells of this sort. Many other, mostly noninflammatory diseases, local 
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and general, incite pigment as well as trachoma does. One can even 
go a step further and say there are during a life time plenty of occa- 
sions of mild irritations by which a pigment production to the con- 
junctiva is stimulated. It is not too improbable to assume that these 
irritants are responsible for the dendritic cells found in even a normal 
conjunctiva. Therefore, these dendritic cells are pathologic as far as 
their origin goes, but they are physiologic as far as their function and 
their further remaining in the conjunctiva are concerned. Such a pig- 
mentation will never add a brownish discoloration to the conjunctiva. 
It is, therefore, not recognizable in the living conjunctiva at clinical 
examination. But it is easily recognizable at histologic examination, 
differs distinctly from the physiologic cap pigmentation, and also from 
a true pathologic hyperpigmentation, such as for instance seen in vita- 
min A deficiency, and gives a well defined histologic picture. 

For the sake of avoiding misunderstandings and in order to arrive 
at terms which are understandable, at least from the histologic point 
of view, I propose to distinguish four possible types of epithelial pig- 
mentation in the human conjunctiva: (1) the physiologic cap pigmen- 
tation, (2) the physiologic dendritic pigmentation, (3) the pathologic 
dendritic pigmentation, and (4) the pathologic cap pigmentation. 

1. This has been fully discussed in this paper. 


2. The term physiologic dendritic pigmentation includes (a) the 
isolated scarcely discernible pigment cells or dendrites seen in the 
basal row of almost every normal conjunctiva (fig. 7), (b) the presence 
of chiefly dendritic cells in the basal cell layer, as shown by our cases 
3 and 6 (figs. 3 and 10), and (c) the isolated dendritic cells or frag- 
ment of dendrites in the middle and sometimes even in the superficial 
layers of the epithelium. At the root of this term lies the general 
understanding that these physiologic dendritic cells owe their existence 
to physiologic stimuli or to put if more precisely to irritants, which 
have acted on the conjunctiva in a mild but persistent manner. 

3. Under a true pathologic dendritic pigmentation a condition is to 
be understood where the pigmentation can become evident as m cases 
of advanced vitamin A deficiency, in Addison’s disease, “bronze” 
diabetes and other similar conditions, but which must not become visible 
clinically, as in the early stages of vitamin A deficiency, recently 
reported. This pigmentation is always recognizable at histologic 
examination and shows numerous dendritic cells having many and 
long dendrites, which cells are always directed with their main dendrites 
and the longer axis perpendicularly toward the surface. 

4. Whether a pathologic cap -pigmentation can exist by itself or 
whether it is always associated with an increased and pathologic den- 
dritic pigmentation remains to be investigated. This type of pigmen- 
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tation was shown in its best form in vitamin A deficiency (figs. 11 
to 13).%° 

The question of normal or abnormal pigmentation proves anew how 
extremely difficult it is to define clearly the border between physiology 
and pathology. It is another proof that so clear a distinction does not 
exist in a biologic world for which the old word is true: wavra pei 
(all flows). 


SUMMARY 


This study was undertaken to determine the physiologic content of 
pigment in the conjunctiva of Chinese. Seven normal conjunctivae 
from different parts of the conjunctival sac were examined and photo- 
micrographs taken. 

This study is purposely confined to adults from 14 to 43 years of 
age. Juvenile and senile pigmentation are omitted. 

The most pigment was found in the nasal half of the bulbar con- 
junctiva, the next greatest quantity in the temporal half of the bulbar 
conjunctiva, then in decreasing amounts in the lower bulbar conjunctiva, 
the conjunctiva of the lower fornix, the bulbar conjunctiva of the 
upper half, and finally, the upper fornix, respectively. 

The histologic examination shows four subtypes of normal pigmen- 
tation, with natural transitional types: 


Subtype 1: Solid pigment caps chiefly in the basal cell layer. 

Subtype 2: Solid pigment caps in all the conjunctival layers. 

Subtype 3: Small dotted, diffuse pigmentation chiefly of the basal layer, 
resembling somewhat the dustlike pigmentation of the basal cells of the skin. 

Subtype 4: Scarce pigment granules in the basal layer. 


Another type of pigmentation consisting chiefly of a dendritic pig- 
mentation in the basal layer, which is discussed as a borderline type 
between a physiologic and a pathologic pigmentation, is shown by two 
cases. 

An attempt is made to define the physiologic pigmentation of the 
conjunctiva. The intracellular cap pigmentation and the dendritic cells 
are discussed. 

The standard pigment of the human conjunctiva is the cap pigment 
chiefly in the basal cells, but sometimes also in other layers. 

But dendritic cells (melanoblasts) also are seen in almost every 
normal conjunctiva. The histologic differences between a physiologic 
and a pathologic dendritic cell are given. Normal dendritic cells lie 
almost exclusively in the basal row; their processes are either equal in 
length and diverge equally in all directions, or if unequal the longer 
processes are always directed parallel to the epithelial surface, as is 
also the longer axis of the dendritic cell. These normal dendritic cells 
always contain a moderate amount of pigment granules. 
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A proposed method for distinguishing four types of epithelial pig- 
mentation in the human conjunctiva is outlined: (1) the physiologic 
cap pigmentation; (2) the physiologic dendritic pigmentation; (3) the 
pathologic dendritic pigmentation, and (4) the pathologic cap pigmen- 
tation. Transitional forms of all four types exist, and all or some of 
these types may be found in combination. 











ORGAN SPECIFIC PROPERTIES AND ANTIGENIC 
POWER IN HOMOLOGOUS SPECIES OF 
ALPHA CRYSTALLIN 
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BALTIMORE 


Uhlenhuth,? in 1903, announced his discovery of the organ specificity 
of lens protein. Briefly summarized, organ specificity means that the 
chemical structure of an organ or tissue is the same in all species, and 
differs from the general tissue proteins so markedly that the organ 
specific substance is capable of acting as a foreign protein. Specifically, 
when lens extracts are injected into rabbits or other species, the animals 
respond by producing precipitins and complement-fixing bodies which 
react in the test tube with lens extracts from all vertebrate species. In 
our studies lens extracts have been found to fulfil the foregoing speci- 
fication and to be organ specific except in the particular that whole lens 
extract did not act as an antigen in the homologous animal. It is the 
purpose of this paper, therefore, to describe our studies of this exception, 
and our experiments with whole lens and its fractions when injected 
into the homologous species. 


Hektoen and Schulhof? found, as we have, that in rabbits given 
injections of beef or pig lens precipitins promptly develop which react in 
the test tube with lens extracts of other animals. They also found, 
however, that if extracts of rabbit lens are injected into rabbits there is 
no precipitin formation. To produce lens antibodies in the homologous 
species they |gave the rabbits a preliminary immunization with beef lens 
extract. The rabbits were then allowed to rest until all precipitins had 
disappeared from the blood stream, and were then given injections of 


From the Wilmer Ophthalmological Institute, Johns Hopkins University. 

Read at the Meeting of the American Ophthalmological Society, Asheville, 
N. C., June, 1931. 

1. Uhlenhuth, P.: Zur Lehre von der Unterscheidung verschiedener Eiweiss- 
arten mit Hilfe spezifischer Sera, Festschrift zum sechsigsten Geburtstage von 
Robert Koch, Jena, G. Fischer, 1903, p. 49. 

2. Hektoen, L., and Schulhof, K.: Further Observations on Lens Precipitins: 


Antigenic Properties of Alpha and Beta Crystallins, J. Infect. Dis. $4:433 (May) 
1924. 
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rabbit lens extract. Precipitins for lens extract from any species again 
appeared in the blood stream. This experiment is open to the criticism 
that the appearance of precipitins after the injection of homologous lens 
extract may be due to a simple mobilization of previously formed and 
fixed antibodies, the homologous lens protein acting as a nonspecific 
stimulus. Such a phenomenon has been previously described as the 
anamnestic reaction, the most common example of which is the rise in 
typhoid agglutinin titer following the injection of pyrogenic substances, 
such as nucleic acid, or following an injection of some other group of 
organisms. 

In preliminary experiments we were unable to confirm this experi- 
ment of Hektoen and Schulhof.? In any case the devious route by which 
Hektoen and Schulhof obtained such antibodies suggests that whole lens 
extract does not fulfil all the requirements of a true organ specific sub- 
stance because it is incapable of readily producing antibodies in the 
homologous species. This problem is of practical as well as academic 
importance because it involves the whole question of auto-immunization 
and sensitization to lens and the associated picture of endothalmitis 
phaco-anaphylactica. If, for example, it is impossible to immunize or 
sensitize a given species to its own lens substance, the anaphylactic 
theory of the aforementioned disease is open to question. 

In previous papers * we have reported on the separation and purifi- 
cation of alpha, beta and gamma crystallins present in lens extracts. 
During the course of these experiments and in the associated cutaneous 
tests of human beings it became obvious that alpha crystallin was the 
most reactive fraction antigenically. When preliminary investigation 
had shown that rabbits could not be immunized to whole rabbit lens 
alone or by the Hektoen-Schulhof method, or that rabbits repeatedly 
needled produced no antibodies, we investigated the action of the indi- 
vidual purified crystallin in the homologous species. 


The following experiments, the results of which are shown in the 
accompanying table, have been performed over a period of four years. 
In these experiments rabbits, swine and calves were given injections of 
homologous whole lens extract, alpha crystallin and a mixture of the 
beta and gamma crystallins. 

The rabbit, swine and beef lens extracts were prepared and the sepa- 
ration of the fractions done as previously described. The animals were 
all bled preceding the first injections, and those serums negative to all 


3. Woods, A. C., and Burky, E. L.: Lens Protein and Its Fractions: Prepara- 
tion, and Immunologic and Chemical Properties, J. A. M. A. 89:102 (July 9) 1927; 
Lens Protein: New Methods for the Preparation of Beta Crystallin, Arch. Ophth. 
57:41 (Jan.) 1928; Lens Protein: The Isolation of a Third (Gamma) Crystallin, 
ibid. 57:464 (Sept.) 1928. 
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antigens were used as controls in the later titrations. The animals were 
given intravenous injections of the various preparations twice a week. 
At various intervals test bleedings were done and the injections discon- 
tinued when such serums showed definite antibodies or when a seem- 
ingly adequate number of injections showed entirely negative results. 
By “a seemingly adequate number of injections,” is meant that the 
animals received at least the same number of injections and the same 
amount of protein per body weight as did the positively reacting animals 
in the same series. In most of the negatively reacting animals the 
injections were continued for at least two weeks after the reactions of 
animals in the same series had become positive. The calves were not 


Results of Experiments on the Injection of Heterogenous and Homologous Whole 
Lens Extracts, Alpha Crystallin and a Mixture of the Beta and Gamma 








Crystallins 
Rabbits: Rabbits: Swine: Calves: 
Injections of Injections of Injections of Injections of 
Beef Lens Rabbit Lens Swine Lens Beef Lens 
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| 
Whole lens 
Rabbit, swine, beef..... _ + 0 oe 0 0 0 0 + Not done 
Alpha crystallin F 
Rabbit, swine, beef..... + + 0 0 L 0 0 0 0 + Not done 
Beta crystallin 
Rabbit, swine, beef..... “+ 0 a 0 0 0 0 0 0 0 0 Not done 
Gamma crystallin ; 
Rabbit, swine, beef..... - 0 0 0 0 0 0 0 0 0 Not done 





given injections of the beta-gamma complex, for the reason that this 
experiment had already given negative results in both rabbits and swine, 
and the difficulties incident to the use of calves as experimental animals 
made it necessary to use as few as possible. 


The table shows, first, a summary of previously published work: 
the results which follow the injection of heterologous whole lens and the 
purified crystallins. Second, it shows the results in three species, rabbits, 
swine and calves, which follow the injection of homologous whole lens 
and the homologous purified crystallins. This heterologous whole lens 
produces antibodies which react with all whole lens antigens and the 
various crystallins. The heterologous crystallins produce antibodies 
which react with the specific crystallins and with whole lens antigens. 
Homologous whole lens, however, produces no detectable antibodies of 
any kind, and the homologous beta-gamma complex appears likewise 
inert. Homologous alpha crystallin, however, produces antibodies 
specific for alpha crystallin from all species. These antibodies also react 
with whole lens extract. 
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CONCLUSIONS 
These results suggest : 


1. Alpha crystallin is a true organ specific substance, is the same in all 
species, is present in all whole lens extracts and is not a product of 
chemical manipulation. 


2. Beta and gamma crystallins as a complex * are inert in the homol- 
ogous species. 

3. Beta and gamma crystallins, when combined with alpha crystallin 
in whole lens extract, so color the antigenic mosaic that in the homol- 
ogous species the antigenic properties of alpha crystallin are inhibited. 

These results suggest in a measure why, in the great majority of 
cases, escape of lens substance through the traumatically or surgically 
ruptured capsule is not followed by the development of antibodies of an 
immune or allergic type. In such cases, in which a sensitivity is pre- 
existent or develops subsequent to rupture of the capsule, the explana- 
tion is not clear. Theoretically, a disappearance of beta-gamma crystallin 
from the lens substance may allow auto-immunization, or persons 
showing such sensitivity may vary from the normal and have a different 
immunity mechanism. However, neither of these hypotheses is tenable 
without further investigation. 


4. In the summary of results beta and gamma crystallins have been considered 
as acting alike. Results which are not yet on an adequately controlled basis sug- 
gest that beta crystallin may be like alpha crystallin and that gamma is the 
inhibiting or protective substance. 
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DEPTH PERCEPTION WITH THE BISHOP-HARMAN 
DIAPHRAGM TEST 


Davip W. WELLs, M.D., Boston 


In the June, 1932, issue of the ArcuiIves, Dr. Lloyd? stated that in 
a series of three hundred patients 6 per cent had binocular vision for 
distance but not for near, as shown by their inability to pass the Bishop- 
Harman diaphragm test. In answer to my inquiry he stated that he 
proved the distance stereoscopy by the fact that “with the stereoscope 
they could fuse all degrees of the Wells charts.” This must have included 
depth perception. With the charts heretofore available for the Bishop- 
Harman test, it was impossible to test depth perception, as he stated, so 
that failure must mean inability to name the letters YDRAHAF in cor- 
rect sequence, second degree fusion. 

Since reading Dr. Lloyd’s statement I have been testing with the 
Bishop-Harman test all patients who could fuse the stereoscopic charts, 
and have not found one who could not name the letters in correct 
sequence after being instructed to fix a pointer held close to the chart. 
I recognize that Dr. Lloyd is a trustworthy observer, that I cannot report 
on three hundred patients and that a large proportion will fail at first 
glance. 

In order to measure depth perception I have adapted the well known 
decentered circles (proper fusion of which proves third degree stereo- 
scopic vision) for use with the standard model of the Bishop-Harman 
apparatus. 

To make it impossible for the patient to guess which end of the 
frustum is nearer, the circles are decentered both in and out. The set 
consists of three pairs of circles, with 15, 20 and 25 mm. separation 
of the larger circles (fig. 1). Each eye can see only the opposite image 
on the chart. 

Given an interpupillary distance of 60 mm., to fuse the 15 mm. sepa- 
ration requires 34 more convergence than would be used to fix a central 
spot at 50 cm., the length of the apparatus. The 20 mm. separation 
requires an added convergence of 44 ; the 25mm.,54. This is quite within 
the power of a normal convergence amplitude if presbyopic correction is 
used when indicated. With the 20 and 25 mm. charts, the fused image 
is seen in front of the plane of the diaphagm (fig. 2), while with the 
15 mm. charts it is seen behind it. The ability to localize the image is 
evidence of a better developed stereoscopic vision. Further, since the 
fusion takes place nearer than the chart, the perspective is reversed 
from that of the stereoscope. 

I am not prepared to admit that the patient who at first trial fails 
to fuse the line of letters of the Bishop-Harman cards lacks stereoscopic 
vision. The concreteness of this line is not evident in that it does not 


1. Lloyd, R. I.: The Etiology of Strabismus, Arch. Ophth. 7:934 (June) 1932. 
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Fig. 1—Charts for the Bishop-Harman diaphragm apparatus, designed to 
determine the presence of true binocular vision (depth perception) and to measure 
its amplitude. The numbers indicate the distance between the centers of the larger 
circles in millimeters. A designates small circles decentered in; B designates 
small circles decentered out. (These charts as well as the apparatus are obtainable 
from E. B. Meyrowitz Surgical Instruments Company, New York City.) 
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Fig. 2.—Diagram illustrating where the fused image is seen if there is 25 mm. 
between the centers of the large circles. 
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spell a word, and thus the psychic factor of fusion is absent. The com- 
plete sentence, “Count that day lost,” etc., obviates this objection, but 
the separate letters are necessarily small. To make fusion easier, I use 
the word ONE, each letter being 4 by 5 mm., ON visible to the right 
eye and NE to the left. 

I believe that one who shows good fusion with the stereoscope has 
binocular vision for near. Whether he always uses it is another ques- 
tion. A tendency to suppress the vision of one eye with small objects is 
often noticed in one-who possesses good third dimension fusion. Such 
patients need controlled reading.? This does not require third dimension 
fusion any more than flat concrete pictures in the stereoscope, but the 
prevention of suppression will help to develop the binocular habit. 
Incidentally, I believe that controlled reading, especially with the triple 
bars and the five bar grille, proves second degree stereoscopic vision 
more readily than the Bishop-Harman apparatus. 


2. Wells, D. W.: Controlled Reading, Am. J. Ophth. 15:508 (June) 1932. | 





UNILATERAL REFLEX PUPILLARY CONTRACTIONS 
IN GLAUCOMA 


G. N. Brazeau, M.D., MILWAUKEE 


I had just completed sectioning the cornea in the right eye of Dr. X., 
aged 56, a syphilitic patient with morphinomania, preliminary to doing 
an iridectomy for acute inflammatory glaucoma, when, to my great 
astonishment, the pupil made a series of quick changes, first becoming 
a long, narrow slit, then pyriform and then bulbous. After a few more 
minor contractions, all movements ceased, and the pupil again resumed 
its normal shape and contour ; I was then able to complete the operation 
without further delay. The color of a senile cataract present in the eye 
rendered these movements plain. There were no interruptions in the 
contractions as one shape merged imperceptibly into the other. It would 
be difficult to imagine anything more beautiful or graceful as the pupil. 
like a serpent, moved about. I knew that there was no other pathologic 
condition about the eye that could account for these deformations, and I 
thought, and believe now, that these changes were reflex contractions, a 
reflex neurosis. 

I make this statement with reserve, as search of the literature and 
inquiry of others threw no light on the subject. As well known as 
glaucoma is, no other report has ever been made of such contractions 
as these occurring because of it, so far as I can ascertain. 

I look on the association of these two conditions as more than coin- 
cidental. Might not the cause of the glaucoma have been the cause of 
the contractions? Everything points that way to me. I incline toward 
the theory that the sympathetic nervous system exercises great influence 
at times in determining an attack of glaucoma and that this system has 
control over the body reflexes has long been an established fact. 





Ophthalmologic Review 


Epitep By Dr. Francis HEED ADLER 


IS RETINITIS PIGMENTOSA DUE TO VITAMIN 
DEFICIENCY? 


JOSEPH LEVINE, M.D. 
NEW YORK 


Retinitis pigmentosa has always been considered an incurable dis- 
ease which ultimately progresses to complete blindness. In discussing the 
paper of Donders of Utrecht, who first described the pigmented retina 
and compared the accumulations of pigment to the corpuscula ossea, as 
seen under the microscope, Homburger,’ in 1861, came to the conclu- 
sion that there was no treatment. Derby quoted Leber,? who wrote in 
1877 that “pigment degeneration of the retina is as a rule incurable, 
leading, despite all efforts in the way of treatment, to a steady decrease in 
vision and entire blindness. Abstraction of blood, various derivatives of 
mercury, iodide of potash, iron, subcutaneous injection of strychnia, and 
the constant current alike are all unavailing.” Zehender,’ in 1879, 
referring to the foregoing statement, said that “temporary improvement 
in central vision has sometimes been observed to follow the use of such 
treatment, but in no case was the improvement long maintained, and 
in no case, and through no remedy, has there resulted an even transitory 
improvement in eccentric vision, an enlargement of the contracted visual 
field.” Angell, in 1895, in discussing the treatment of retinitis pig- 
mentosa, said that now and then an apparent temporary improvement in 
sight occurs; that this is often supposed to result from treatment; but 
such improvement comes and goes without treatment also. However, 
Dor,* in 1873, said that the steady use of the constant current had 
increased the fields and the central vision in three cases, and Gunn,° in 


1. Homburger, J.: On Retinitis Pigmentosa, Am. M. Monthly & N. Y. Rev. 
15:180, 1861. 

2. Leber, quoted by Derby, H., in Graefe-Saemisch: Handbuch der gesamten 
Augenheilkunde, Leipzig, Wilhelm Englemann, vol. 5, p. 658. 
3. Zehender, V.: Lehrbuch der Augenheilkunde, Stuttgart, Gebr. Kroner, 1879, 
p. 366. : 

4. Dor: Arch. f. Ophth. 19:342, 1873. 

5. Gunn: Ophth. Hosp. Rep. 10:161, 1881. 
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1881, wrote of using the constant current in four cases, with improve- 
ment of the field and central vision in three. Derby,® who saw twenty 
cases of retinitis pigmentosa among thirteen thousand patients, reported 
two cases in which he had used this form of therapy with improvement 
of the central vision and fields. In discussing the latter’s paper before 
the American Ophthalmological Society, Strawbridge stated that he had 
used the constant current for several years with no help to his patients. 
Standish,’ in 1887, reported improvement in one case in which electrical 
treatment was used, and King * was also enthusiastic about it. Accord- 
ing to the proponents of the use of electricity, the conductivity of the 
optic nerve was increased, and possibly there was also a temporary 
dilatation of the retinal blood vessels. 

It seems, however, that other investigators were using other forms 
of therapy; for example, Hall,® in 1884, gave strychnine subcutaneously 
and pilocarpine by mouth; Grandclément,?® in 1890, felt that injections 
of antipyrine improved the visual acuity and fields but could not explain 
why, while Redslob, in 1906, was certain that subconjunctival injections 
of saline resulted in improvement after being encouraged to use this 
form of therapy by Verderame’s experience. In 1914, Mayou per- 
formed a trephine operation in a case of retinitis pigmentosa without 
glaucoma and reported gratifying improvement in vision and fields. He 
said that “it is a well known fact in retinitis pigmentosa that anything 
which improves the circulation will temporarily improve the vision, for 
example, amyl nitrite, subconjunctival injections, paracentesis of the 
anterior chamber. Trephining flushes the retinal vessels with blood. 
However, these eyes that are operated on either for removal of cataract 
or for trephining, have a great tendency to form fibrous tissue.” One 
year later, Mayou reported the improvement to be only temporary, and 
the trephining had not prevented further progression of the disease 
process. In 1918, Jones reported improvement in the cases in which he 
used thyroid because of nerve fatigue and the deficiency of secretion by 
the ductless glands. Merkulow and Schick, in 1928, attempted roentgen 
therapy in four cases of retinitis pigmentosa, after Sgrosso had reported 
good results in the Italian literature. 


6. Derby, H.: On the Possible Retardation of Retinitis Pigmentosa, Tr. Am. 
Ophth. Soc. 4:217, 1886. : 

7. Standish, M.: A Case of Retinitis Pigmentosa Treated Electrically, Tr. 
Am. Ophth. Soc. 4:553, 1887. 

8. King, W. R.: A Study of Retinitis Pigmentosa with Cases, Tr. Am. Inst. 
Homeeop. 51:718, 1895. 

9. Hall, G. P.: A Case of Retinitis Pigmentosa Greatly Improved Under 
Strychnia and Pilocarpine, Texas Courier Rec. Med. 1:25 (April) 1884. 

10. Grandclément: Efficacité des injections d’antipyrene dans trois cas d’hémé- 
ralopie symtomatique de rétinite pigmentaire, Ann. d’ocul. 104:232, 1890. 
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The consensus in 1865, as stated by Derby,'' was that consanguinity 
was partly the cause and that “the pigment is the result of choroidal 
disease or else an independent development of pigment takes place along 
the course of the retinal vessels. These last show in such cases a thick- 
ening of their walls and obliteration of the finer branches.” However, 
even in 1877, some disagreed, for example, Nettleship,’? who reported 
four cases of retinitis pigmentosa, in only one of which was a history of 
consanguinity elicited. Webster,'® in 1878, in discussing the etiology, 
found consanguinity in only 13.6 per cent of twenty-two cases, but found 
heredity to be a factor in 31.8 per cent; Ayres,’* in 1886, cited con- 
sanguinity in 20 per cent of twenty-five cases and heredity in 40 per 
cent. Bader,'® in 1876, found consanguinity in 26 per cent of sixty 
cases, but does not mention heredity. Snell, in 1902, and again in 
1906, in discussing in complete detail the genealogical chart of five 
generations with numerous cases of hemeralopia, found that con- 
sanguinity played no part, while Morton, in discussing the paper, said 
he found consanguinity infrequently. He furthermore made_ the 
interesting observation that Hindus have retinitis pigmentosa fre- 
quently, and among these people intermarriage is prohibited by their 
religion. Wilmer, in 1924, believed heredity played an important role 
in the etiology of retinitis pigmentosa, while Knape believed that in 
these patients there is a predisposition to endarteritis obliterans in the 
smallest choroidal vessels because of a congenital anomaly, plus an 
exciting disease of the eve, e. g., syphilis. Collins, in his paper in 1919, 
stated his belief that abiotrophy of the neuro-epithelium is the cause. 
In other words, all these theories as to the etiology of retinitis pigmen- 
tosa make it appear useless to think of combating the disease once it 
has made its appearance. In a recent article, Verhoetf,'® however, strikes 
an optimistic and encouraging note and calls on ophthalmologists to look 
elsewhere for the etiology ; he himself believes that perhaps cirrhosis of 
the liver and jaundice, with the deleterious effects of the bile salts on 
the neuro-epithelium of the retina, may be responsible. 

In 1872, Landolt,'* in describing the microscopic changes in a case 


of retinitis pigmentosa, stated that the lesion is primarily in the retina 


11. Derby, H.: A Case of Retinitis Pigmentosa, the Parents of the Patient 
Being First Cousins, Boston M. & S. J. 72:149, 1865. 

12. Nettleship, E.: Ophth. Hosp. Rep. 9:168, 1877. 

13. Webster, D.: Etiology of Retinitis Pigmentosa with Cases, Tr. Am. Ophth. 
Soc, 2:495, 1878. 

14. Ayres, S. C.: Retinitis Pigmentosa, Am. J. Ophth. 3:81 (April) 1886. 

15. Bader, C.: Human Eye in Health and Disease, Retinitis Pigmentosa, 
Guy’s Hosp. Rep. 21:229, 1876. 

16. Verhoeff, F. H.: Microscopic Observations in a Case of Retinitis Pig- 
mentosa, Arch. Ophth. 5:392 (March) 1931. 


17. Landolt, E.: Anatomische Untersuchungen tiber typische Retinitis pig- 
mentosa, Arch. f. Ophth. 18:324, 1872. 
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and optic nerve and in the blood vessels ; the choroid is only secondarily 
involved. He compared the lesion of retinitis pigmentosa with that seen 
in cirrhosis of the liver or kidney because of the marked atrophy of the 
retinal layers with a laying down of new connective tissue and oblitera- 
tion of the vessels. In 1876, Bader?® studied the condition micro- 
scopically and agreed that the lesion is primary in the rods, while the 
ganglion cell and the nerve fiber layers are fairly well preserved. From 
the equator to the ora serrata, the greatly thickened, semitransparent 
connective tissue of the retina, densely dotted over with spots of pig- 
ment, replaces the normal structure of this membrane. The walls of 
the retinal vessels are greatly and unequally thickened so that the lumen 
of. the vessels is obstructed. In Verhoeff’s case, it was noted that the 
rods were gone, and that the few cones remaining were twice as thick as 
normal and their nuclei one-third larger than normal. The ganglion 
cells were decreased in number but not markedly. The neuro-epithelium 
was replaced by an increase of Mueller’s fibers resulting in gliosis of 
the retina. The pigmented epithelium was absent for long stretches, and 
in these places the neuro-epithelial layer and even the external limiting 
membrane were completely replaced by neuroglia. Where the cones 
were present, the pigmented epithelium remained. In a few places the 
pigment was massed into lumps or balls and followed the walls of the 
vessels in several places. The adventitia of the branches of the central 
vessels was markedly thickened, even to the smallest vessels, and the 
neuroglia proliferated along the vessel walls with the pigment prolifera- 
tion; the vessels were closed and had no blood cells. The optic nerve 
and disk were normal, but along the surface of the disk was a delicate 
neuroglia membrane. The choroid was relatively normal. Quoting 
Verhoeff still further, it must be remembered that the neuro-epithelium 
is one-third the thickness of the entire retina and consists of rods and 
cones, their fibers which form the layer of Henle and their nuclei which 
form the external nuclear layer. The gliosis of the retina and the 
changes in the pigmented epithelium are due to the degeneration of the 
neuro-epithelial layer. The changes in the vessels are not the cause of 
the changes in the neuro-epithelial layer because even greater vascular 
changes, such as closure of the central retinal artery as in cases of 
arteriosclerosis, do not lead to degeneration of the neuro-epithelium. 
The vascular changes are dependent on the changes in the neuro-epi- 
thelium, and the connective tissue in the vessel walls undergoes hyper- 
plasia just as the retinal glial tissue does. Accordingly, there seems 
to be no doubt that the primary change in retinitis pigmentosa 1s 
degeneration of the neuro-epithelium, and according to Collins *® the 
“pathologic changes found in the labyrinth of deaf mutes are comparable 


18. Collins, E. T.: Tr. Internat. Cong. Ophth., 1922, pp. 103 and 59. 
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to those found in the retina in retinitis pigmentosa and may be sum- 
marized as degeneration of the neuro-epithelium, atrophy of the nerve 
fibers and a new formation of fibrous tissue.” 

Wolbach and Howe have found that the most specific tissue change 
in vitamin A deficiency is a debasement and damage of epithelial struc- 
tures. In 1929, Holm, by a series of interesting experiments, demon- 
strated that the retina contains more vitamin A than any other part of 
the body except the brain, and that most of it is contained in the region 
of the rods. Pillat,’® in discussing the question of keratomalacia in 
adults, stated that the disease is due to lack of vitamin A and is a disease 
of the ectodermal elements; the hemeralopia is only an expression of 
the disease of the epithelial elements, the rods and cones, and the pig- 
mented epithelium of the retina. In a paper by John *° on xerosis and 
keratomalacia, it is stated as the author’s belief that the “involvement 
of the eye due to lack of vitamin A must be regarded most probably as 
the result of a centrally situated nutritive and sensible disturbance in 
which the point of attack is very likely the ganglion Gasseri or the 
ganglion ciliare.” 

Fuchs, and also Uyemura, have described cases of idiopathic hemer- 
alopia with peculiar white dots in the fundus which cleared up on 
vitamin A therapy. Uyemura expressed the belief that idiopathic 
hemeralopia is due to vitamin A deficiency, and that the dots in the 
fundus are in the layer of pigmented epithelium. It is interesting to 
note here that Nettleship 7! voiced the opinion of many ophthalmologists 
when he stated that retinitis pigmentosa sine pigmento usually signifies 
nothing more than the initial stage of the disease. 

One has then a disease characterized by degeneration of the epithelial 
structures (the neuro-epithelium and the pigment epithelium) and with 
the outstanding symptom of night blindness. Vitamin A deficiency 
causes epithelial degeneration and night blindness, the two outstanding, 
definite characteristics of retinitis pigmentosa. Furthermore, the normal 
retina contains a superabundance of vitamin A, especially in its rods, and 
it is just this part of the retina that sustains the greatest damage in 
retinitis pigmentosa. It has yet to be shown that the retina in a case 
of retinitis pigmentosa is deficient in vitamin A, and one has still to see 
what changes take place in the retina in cases of xerosis or keratomalacia 
with hemeralopia, and also in the cases of idiopathic hemeralopia with 
peculiar white dots in the fundus. However, until such information is 


19. Pillat, A.: Does Keratomalacia Exist in Adults? Arch. Ophth. 2:256 
(Sept.) ; 399 (Oct.) 1929. 

20. John, I.: The Disturbances of Sensibility of the Cornea and Conjunctiva 
in Xerosis and Keratomalacia of Adults, Arch. Ophth. 5:374 (March) 1931. 

21. Nettleship, E.: On Retinitis Pigmentosa and Allied Diseases, Roy. Lond. 
Ophth. Hosp. Rep. 17:151 and 333, 1907-1908. 
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forthcoming, it can at least be suggested that lack of vitamin A is the 
cause of retinitis pigmentosa. With this in mind, one can attempt to 
explain the apparent importance of heredity in this condition by tracing 
the onset of the disease to a diet deficient in vitamin A, a diet which 
certain families adhere to through several generations, particularly in 
the lower strata of society. 

The administration of liver in cases of retinitis pigmentosa 
apparently was instituted because of the high vitamin A content of liver 
and, of course, in this connection one immediately thinks of cod liver 
oil. For the past five years I have been administering cod liver oil in 
large doses to all patients with retinitis pigmentosa presenting them- 
selves at the eye clinics of the Manhattan Eye, Ear and Throat Hospital 
and the Mount Sinai Hospital. Originally, I was enthusiastic at the 
apparent improvement of vision and enlargement of the visual fields in 
these cases, but now after five years I must agree with Angell whom I 
have already quoted as saying in 1895 that now and then an apparent 
temporary improvement in sight occurs, and this is often supposed 
to result from treatment ; but such improvement comes and goes without 
treatment also. 

Of course, it is possible that the diseased retina is not able to utilize 
the vitamin A which is administered in the form of liver or cod liver 


oil, and this factor may account for the disappointing therapeutic 
results obtained, and retinitis pigmentosa may still be a disease due to 
vitamin deficiency. 


Note.—In the January, 1933, issue of the .\RCHIVES OF OPHTHAL- 
MOLOoGY, Pillat, writing on the “Production of Pigment in the Conjunc- 
tiva,” stated that “one of the most remarkable features in many cases of 
vitamin A deficiency in adults seen in the Orient is a peculiar brownish 
pigmentation of the conjunctiva. . . . The intensity of the brown 
color of the conjunctiva as seen with the naked eye, depends on the 
number of pigment dots, which is in turn dependent on the duration of 
the vitamin A deficiency. In cases of short duration the conjunctiva 
does not show any difference from that of a normal eye. In prolonged 
vitamin A deficiency, the conjunctiva becomes darker and darker. 

The main factor in producing the pigment seems to be the con- 
tinued lack of the vitamin.” With this in mind I carefully examined 
the conjunctiva in eight of my cases of retinitis pigmentosa, using the 
loupe and the slit-lamp. I found no pigmentation whatsoever in the 
lower palpebral conjunctiva, in the lower fornix or in the plica 
semilunaris. 

These patients whom T examined were white, whereas those whom 
Pillat examined were Chinese, so that one cannot be sure that the 
absence of pigment in the conjunctiva of these patients is definite proof 
of the absence of avitaminosis. 








News and Notes 


Epitep BY Dr. JoHN HERBERT WAITE 


GENERAL NEWS 


Presessional Volume.—The [*xecutive Committee of the Section 
on Ophthalmology announces that publication of a presessional volume 
will be discontinued. This will result in a considerable saving to those 
participating in the program. 

Courses on Eye and Ear.—At Los Angeles during the second two 
weeks of January, a large and enthusiastic attendance was drawn by 
courses on the eye and ear. The courses on the eye were conducted by 
Drs. Bernard Samuels, Sanford Gifford and Joseph McCool. 


SOCIETY NEWS 


Fourteenth International Congress of Ophthalmology.—The Inter- 
national Council of the Fourteenth International Congress of Ophthal- 
mology to be held at Madrid this summer feels that topics of great 
ophthalmologic interest may be admitted in addition to the main topics 
selected. A large number of articles have been submitted dealing with 
the main topics, which are detachment of the retina and tuberculosis of 
the iris and ciliary body. 

International Society for Prevention of Blindness.—The Inter- 
national Society for the Prevention of Blindness and the Internationai 
Society for the Control of Trachoma have selected the Palace Hotel in 
Madrid for headquarters, and for scientific and industrial exhibits. 
I:xcursions at reduced railway fares will be possible to points in Spain 
and France. To those who subscribe before the meeting, the complete 
program along with reports and other communications will be sent. 
Subscriptions for ordinary members are 50 Swiss franes. Applications 
are to be addressed to the secretary, Dr. F. Poyales, Ologaza 3, Madrid. 


CORRECTION 
In the report of the March 21 meeting of the New York Academy of Medicine, 
Section of Ophthalmology, in the January issue (9:137, 1933), a case of plexiform 


neurofibroma of the lid is attributed to Dr. Joseph Levine whereas the case was 
reported by Dr. Frank C. Keil. 





Correspondence 


PROGRESSIVE MYOPIA 


_ To the Editor—In reference to an abstract in the ARCHIVES OF 
OPHTHALMOLOGY, page 911, December. 1932, of an article entitled, 
“Progressive Myopia: A Suggestion Explaining Its Causation, and 
tor Its Treatment,” by J. P. S. Walker, British Journal of Ophthal- 
mology, page 485, August, 1932, I wish to state that since 1930 I have 
been using vitamin D in the form of viosterol and calcium in the form 
of milk in all cases of progressive myopia and keratoconus with most 
encouraging results. So far I have published no paper because I have 
not followed the patients a sufficient length of time. 


JoserH Levine, M.D., New York. 





- Obituaries 


EDWARD TREACHER COLLINS 
1862—1932 


With the death of Treacher Collins on Dec. 14, 1932, at the age of 
70 years, there passed the greatest English-speaking ophthalmologist 
since Sir William Bowman. A skilful and resourceful surgeon, a keen 
clinician, an able teacher and a renowned pathologist, he combined all 
the qualities necessary for this distinction. 

Although great in other lines, Mr. Collins will be remembered 
chiefly by his pathologic work and by the happy faculty he had of adapt- 
ing his pathologic findings to the elucidation of clinical conditions. We 
who worked in the laboratory at Moorfields under him while he was but 
a young man recognized this faculty and lauded the lucidity with which 
he explained pathologic conditions and made their significance clear 
to us. 

As Sir John Parsons, in an obituary about him, aptly put it, Mr. 
Collins worked always with an eye fixed on the application of new 
truths to utilitarian ends rather than for the love of discovery alone. 

Treacher Collins was a son of a general practitioner, Dr. W. J. 
Collins, and on his mother’s side came of Huguenot stock. His elder 
brother, Sir William J. Collins, also an ophthalmic surgeon, but better 
known as a Liberal member of Parliament and a member of the London 
County Council, survives him. Educated at the University College 
School, Treacher Collins graduated in medicine from the Middlesex 
Hospital in 1883, and shortly after became a house surgeon at Moor- 
fields, serving in that capacity from 1884 to 1887. Moorfields became 
his chief interest and remained so until the day of his death. After 
serving as house surgeon, he became curator and pathologist to the 
hospital and began the researches which did so much to establish his 
reputation and increase that of the hospital, and which contributed so 
much to the world’s knowledge of ophthalmology. 

A study of Moorfields Hospital Reports and of the Transactions of 
the Ophthalmological Society of the United Kingdom will reveal the 
extent and diversity of Mr. Collins’ contributions, all written in a 
remarkably clear, concise and convincing manner. Elected a member of 
the Royal College of Surgeons in 1885, he was made a Fellow in 1890. 
The Hunterian Lectures which he gave in 1894 were largely the results 
of his laboratory work at Moorfields. After revision, the Lectures were 
published in book form under the title, “Researches into the Anatomy 
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and Pathology of the Eye.” This work was awarded the Middlemore 
prize of the British Medical Association. 

In 1894, Mr. Collins married a woman from New Zealand, and took 
her with him to Persia, when he journeyed to that country on the 
recommendation of Mr. George Lawson, surgeon to Queen Victoria, to 
operate on the eyes of the Shah’s son for glaucoma. His experiences in 
Persia he related in a book published some time later, entitled ‘In the 
Kingdom of the Shah.” While in Persia, the Shah honored him with 
the order of the Lion and the Sun, a most efflorescent decoration, which 
Mr. Collins had reduplicated in smaller and less striking form to wear 
on dress occasion, when it is customary to display decorations. On his 
return from Persia, he was made an assistant surgeon at Moorfields, 
later a surgeon, and on his retirement in 1923, a consulting surgeon. 
Later, he was elected a member of the Committee of Management, and 
he devoted a large part of his time to this work. He was active in the 
removal of Moorfields from its original site at Liverpool Street to its 
present location in City Road, and gave assiduous attention to the details 
connected with the erection of the new structure and to the recent addi- 
tion of private wards. 
| Moorfields was his chief love, and no one did more than he to 
enhance the fame of that great institution. Among the many other 
institutions with which he was connected as ophthalmic surgeon may be 
mentioned the Charing Cross Hospital, where he lectured on ophthal- 
mology, and the Ophthalmic Schools at Swanley, which he visited faith- 
fully. It was a result of my visits to these schools with Mr. Collins 
that I later, as a member of the Advisory Committee appointed by our 
government to visit the Indian country to study trachoma, recommended 
the creation of the somewhat similar Trachoma Hospital Schools after- 
ward erected in the West. 

As secretary of the Ophthalmological Society of the United King- 
dom in 1898, its vice president in 1905 and its president in 1917, Mr. 
Collins served that distinguished society well, and it was second only 
to Moorfields in his labors. . His papers and discussions before it were 
always of the highest order. He was awarded the Nettleship Medal 
for outstanding work in ophthalmology in 1915, and in 1921 he was 
made Bowman Lecturer, the highest award in British Ophthalmology. 
This lecture, entitled “Changes in the Visual Organs Correlated with 
the Adoption of Arboreal Life and the Assumption of the Erect 
Posture,” was a masterful production and was published in book form 
in this country. In this lecture, Mr. Collins showed his deep scientific 
knowledge, particularly of comparative anatomy and physiology, which 
he further exemplified in 1931 by his address on the “Physiology of 
Weeping,” when he was awarded the Mackenzie Medal. 

Typically and loyally English, Mr. Collins was broadminded and 
viewed with concern and regret anything which retarded the progress 
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of science, and particularly of ophthalmic science, and he was one oi 
the first and most interested of those who endeavored to bring the 
representatives of the different nations together in scientific assembly 
after the war. He represented the British Government at the \merican 
Ophthalmic Congress held in Washington in 1922. His paper, entitled 
“Hereditary Ocular Degenerations, ‘Ophthalmic Abiotrophies,’ ”’ opened 
new lines of thought and was extremely well received. He sponsored 
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the movement looking to the resumption of the International Congress, 
and it was largely due to his efforts that the Convention of English- 
Speaking Ophthalmologists, held in London in 1925, was so successful. 
He presided over that body, and his speech at the Guildhall, full of 
wit and delivered with easy grace, will never be forgotten by those 
who heard it. Mr. Collins headed the committee formed at the con- 
vention to arrange for the resumption of the International Congress, 
and helped to make the congress which was held in 1927 a success. He 
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was elected honorary president of the congress, and was deeply inter- 
ested in plans for the forthcoming congress in Madrid. 

Mr. Collins visited America twice; one of his visits has already 
been referred to. He was here also in 1911, when he was the official 
guest of the Section on Ophthalmology of the American Medical Asso- 
ciation at its Chicago meeting. His paper at that time dealt with 
“Developmental Deformities of the Crystalline Lens.” This paper was 
based on laboratory investigations extending over many years, and, 
like everything else done by Mr. Collins, was original and convincing. 
He always awakened new lines of thought, and never wrote a paper 
until he was thoroughly conversant with the literature on the subject, 
never failing to give credit for work others had performed. He wrote 
as he spoke, with ease and elegance, keeping close to the point he wished 
to make, and without encumbering his utterances or writing with 
irrelevancies. 

He was extremely popular with Americans, treating them kindly 
and with consideration at Moorfields; they in their turn reciprocated 
in their esteem for him. He was second in their affections to only 
Ernst Fuchs of Vienna, and was almost equally as well known in this 
country. His work on “The Pathology of the Eye,” in collaboration with 
Mayou, which passed into a second edition, contained all of Mr. Collins’ 
original ideas on that subject. In his book entitled “The History and 
Tradition of the Moorfields Eye Hospital,” which he wrote in 1929 and 
which was reviewed in the ARCHIVES OF OPHTHALMOLOGY, Mr. Collins 
gave a delightful account of that institution. In the illness which was to 
prove fatal his mind was still actively engaged in matters connected 
with ophthalmology, and he was drafting plans for the creation of an 
International Federation of Ophthalmic Societies for submission at the 
coming Madrid congress. 

The foregoing matter gives a brief outline of Mr. Collins’ medical 
and scientific life, quite inadequate to describe his accomplishments, and 
we hope that a later comprehensive biography may appear which will do 
them better justice. 

Mr. Collins had a full and happy home life. A great lover of nature, 
he took great pleasure in his country home on the Thames near Henley. 
His holidays were spent largely abroad, in Italy, in France or in Switzer- 
land. He had just returned from the latter country, where he had been 
with his daughter, when he became ill. He delighted to sketch, and 
Was no mean artist in colors, a talent derived from his father. 

The world lost a great man in Mr. Collins. His was a full life, 
great with scientific achievement. All honors possible had been granted 
him. His colleagues and the ophthalmic world generally acknowledged 
not only his scientific supremacy but his character as a man. I was 
honored by his friendship for almost forty years, and had several 
delightful excursions with him, the most enjoyable being a walking trip 
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some twenty years ago through Cornwall and Devon. His letters, 
which came frequently, told of his plans and were full of news of old 
friends, and there was always much about Moorfields. 

America condoles with England on his death, and to his family and 
associates, its ophthalmologists send their sincere sympathy and at the 
same time congratulate that nation for giving to the ophthalmic world 
such a man as Treacher Collins to add to its roll of Immortals. 


W. CAMPBELL Posey. 


In the death of Edward Treacher Collins, the world of ophthal- 
mology suffered a grievous loss. He was of a stature to walk surely 
along the pathways of his fields of endeavor and to reach the object 
of his efforts. His painstaking investigation of the morbid histology 
of ocular lesions and his unusual interpretative ability established his 
lasting and distinguished reputation as a pathologist. 

A keen and highly intelligent observer, he soon gained the front 
rank among the exponents of clinical ophthalmology, where his know- 
ledge of physiology and pathology was ever in evidence in his study of 
the problems presented. For this reason his contributions to the litera- 
ture of this department of ophthalmic science, so clearly and logically 
written, represent a rich collection of papers and essays of enduring 
value. 

The achievements of Collins as scientist, research worker, patholo- 
gist, clinician, surgeon, author and teacher have been well recorded in 
the obituary which precedes this tribute. The list of these accomplish- 
ments is a long and inspiring one. They have been duly recognized 
and properly rewarded; they pertain to the order of merit, and because 
of them Collins belongs to that select group of ophthalmologists who 
for all time have set their distinctive mark on our science. 

It was always interesting, indeed inspiring, to note the close atten- 
tion accorded to Collins by an audience in an ophthalmic gathering 
when he rose to take part in a discussion, or to present a communication. 

He knew his subject; he did not speak carelessly or beside the 
question, but deliberately, revealing the thoughts of his well stored and 
orderly mind with convincing earnestness and precision. 

Collins lived his life abundantly and shared the results of his 
insistent work with friends and colleagues. Association with him was 
a privilege. His sterling honesty, his calm demeanor, his grasp of each 
situation as it presented itself created a sense of security difficult to 
describe, but definitely present. Men turned to him and sought his 
advice and guidance; instinctively they trusted him. And this trust 
was never betrayed. He will be missed as few men are. 


G. E. pE SCHWEINITZ. 
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Treacher Collins had to perfection that remarkable power of looking 
at a problem from many points of view, as he was equally versed in 
pathology, embryology and comparative anatomy and physiology. In 
an environment where research and writing are not a necessity for 
advancement, he, with unyielding tenacity of purpose and consummate 
energy, made many original contributions in nearly every field in oph- 
thalmology. His writings were characterized by an extraordinarily 
broad grasp of his subject, by clear and logical thinking, lucidity of 
style, originality of thought and approach and an ever-present conscious- 
ness of possible bearing to the practical problems of clinical and opera- 
tive ophthalmology. As an example of his original method of approach 
may be mentioned the arrangement and manner of treatment of the 
material in “Ocular Pathology,” by Collins and Mayou. Notwithstand- 
ing the many demands which clinical appointments and private practice 
made on him, his interest and enthusiasm for ophthalmology continued 
unabated, and he always found time to consider his scientific work. 

It was a great privilege to have known him, to have become 
acquainted with his quiet, smiling, unruffled nature, and to have profited 
by his wise counsel and ever-present friendship, with which he was so 
generous to his younger colleagues. His death leaves a gap which 
cannot be filled, but we are the richer for the inspiration and example of 
his life. A. K. 











G. ORAM RING, M.D. 
1861-1933 


Dr. G. Oram Ring, after an illness of ten days, died at his home in 
Philadelphia on Jan. 17, 1933, from cerebral hemorrhage. 

The news of his death came as a great shock to his many friends 
and colleagues, as until the time of his illness he had appeared in his 
usual good health and spirits. 

Dr. Ring had an active and distinguished career. Born on Aug. 6, 
1861, he received his early education in the public schools of Philadel- 
phia, receiving the degree of A.B. from Central High School in 1881. 
In the following autumn, he entered the Medical College of the Uni- 
versity of Pennsylvania, graduating in the year 1885. On completion 
of his internship, he established an office in Philadelphia and by hard 
and conscientious work, developed, in the course of time, an extensive 
and successful practice. Early in his career, he became interested in 
ophthalmology. He served first under Norris in the dispensary service 
of the Medical College of the University of Pennsylvania, and among 
his associates were de Schweinitz, Wallace and Randall, all of whom 
came to adorn the specialty of ophthalmology. 

He was chief ophthalmic surgeon of the Episcopal Homie for many 
years, and during the last ten years acted as consulting ophthalmic sur- 
geon. He was also ophthalmologist to the Widener Memorial Home 
for Crippled Children and consulting ophthalmologist to the American 
Oncologic Hospital. 

He became a member of the American Ophthalmological Society in 
1901, and was a regular attendant at the meetings. His papers and dis- 
cussions always commanded attention. In 1919, he was elected to the 
presidency of the Medical Club of Philadelphia. In 1920 and 1921, he 
served as chairman of the Section of Ophthalmology of the College of 
Physicians. 

Dr. Ring was an unusual character. Over 6 feet and 3 inches tall, 
rather slender of build, he always presented a striking figure at all the 
medical meetings he attended. He not only was devoted to his vocation 
of ophthalmology, but was actively interested in several literary societies 
and, in addition, was an accomplished organist. It was always a delight 
to meet Dr. Ring because of his extreme friendliness and cordiality. 

He loved his work and was most conscientious in giving of his time 
and energy to the care of his patients who were devoted to him. He 
kept abreast of the advancements in his profession and spent nearly 
every summer visiting the various clinics of note abroad. 

His passing has left a great void in the hearts of his innumerable 


é V iends. 
ind devoted friend CR. GC. Suannox. 
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When death closed the career of Dr. G. Oram Ring, ophthalmolo- 
gists, and especially those of the city of his birth, lost a sterling comrade. 

An earnest student, an accomplished clinician, an expert surgeon, he 
speedily attracted an important clientele who were the fortunate bene- 
ficiaries of his skill and knowledge. 

He had the gift of hospitality, which he exercised with a charm 
rarely equaled. His long and happy life with her who knew and loved 
him best quickened his natural aptitude for poetry and the finer grades 
of literature, often evident even when presenting the hard facts of pro- 
fessional work and observation. 

Loyal in his friendships, just in his judgments, he never forgot the 
obligations of the conduct of the higher life; no man spoke slander in 
his presence twice. 

Dr. Ring and I maintained an unbroken friendship for well nigh half 
a century, the memory of which shall be treasured as long as life shall 


Te 
last. G. E. pE SCHWEINITzZ. 
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Aqueous Humor 


COMPARATIVE STUDIES OF GLUCOSE AND PHOSPHATE CONCENTRATIONS 
IN BLoop PLASMA, GLOMERULAR FLUID, AQUEOUS Humor, CERE- 
BROSPINAL FLurip AND LympH. A. M. Wacker, E. H. ELtrn- 
woop and J. A. RetstnceR, Proc. Physiol. Soc. Philadelphia 7: 28, 
1931-1932. 


Macrocolorimetric methods for the determination of reducing sub- 
stances (Sumner) and inorganic phosphates (Kuttner) have been 
adapted to use in small glass capillary tubes so that quantitative analyses 
may be done on 0.2 c.mm. of fluid or plasma. In control experiments 
on aqueous solutions the error of duplicate determinations was rarely 
more than 5 per cent. The results of microdeterminations on plasma 
agreed well with those of macrodeterminations by the Hagedorn-Jensen 
and Kiittner methods, and quantitative recovery has been made of sugar 
and phosphate added to dialyzed plasma. 

All of the plasma dextrose and phosphate of frog, necturus, horse 
and man was found to be filtrable through artificial membranes of cello- 
phane or paralodion. In sixty-one experiments, the sugar or phosphate 
concentration of glomerular urine obtained from the frog and necturus 
was compared with the concentration of these substances in the plasma. 
The mean glomerular urine contained 97 per cent as much sugar and 100 
per cent as much phosphate as the plasma. In twelve experiments the 
sugar and phosphate concentrations of lymph obtained from the frog’s 
web were found to be nearly identical with the concentrations of these 
substances in plasma. The similarity thus demonstrated between glomer- 
ular fluid, lymph and plasma in respect to sugar and phosphate is 
believed to reenforce previous evidence obtained in this laboratory which 
indicated glomerular fluid to be a filtrate of plasma. 

Cerebrospinal fluid obtained from the frog was found to contain only 
66 per cent as much sugar and 39 per cent as much phosphate as plasma. 
Aqueous humor obtained from the frog was found to contain only 63 
per cent as much sugar and 42 per cent as much phosphate as plasma. 
Since these results on aqueous humor are in conflict with results previ- 
ously reported on mammals, similar comparisons were performed on a 
series of thirteen mammals and two human beings with confirmatory 
findings. The difficulty of reconciling these results with the prevalent 
conceptions of cerebrospinal fluid and aqueous formation was pointed 


out. Avutuor’s ABSTRACT. 


THe INFLUENCE OF DRUGS ON THE PROTEIN CONTENT OF THE AQUEOUS 
THIumor: IT. Atropine, ScorpoLAMINE HyprosBroMIDE, FEPpI- 
NEPHRINE, EPHEDRINE, PITUITARY EXTRACT AND ERGOTAMINE. 
A. Szasz, Arch. f. Augenh. 105: 690, 1932. 


The protein content of the aqueous humor of rabbits was determined 
after the instillation of various drugs, and was compared with that of 
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the opposite normal eye. Although for the most part the variations are 
well within the limit of experimental error, and although the individual 
experiments give results which can be interpreted as both positive and 
negative, the author draws the following conclusions : 

1. Atropine and scopolamine hydrobromide lower the protein con- 
tent slightly, whereas ergotamine reduces it considerably. 

2. Epinephrine lowers the protein content during the first half hour, 
but later raises it. 

3. Ephedrine and pituitary extract cause an increase in the protein 


content. F. H. Apter. 












Bacteriology and Serology 





SETTLING REACTION OF BLOOD CORPUSCLES AND ETIOLOGY OF [RITIS 
AND Irrocyciitis. U. OLLENDoRFF, Klin. Monatsbl. f. Augenh. 
89: 33 (July) 1932. 


Syphilis causes iritis and iridocyclitis less often than hitherto sup- 
posed. Only five positive and three doubtful Wassermann reactions 
were obtained by the author in 154 cases of iritis at Bielschowsky’s 
clinic at Breslau during the last three years. Tuberculosis cannot be 
established as an etiologic factor by a positive tuberculin reaction. 
Ollendorff refers to the results obtained by other authors with the set- 
tling reaction of the blood corpuscles, and reports his own. He used 
Linzenmeier’s method in 65 cases of iritis and iridocyclitis. The settling 
time was accelerated in 6 patients with tuberculosis with positive find- 
ings in the lungs; in 15 of 29 patients with tuberculosis without 
pulmonary changes; in 6 of 17 with rheumatism, in 1 of 4 with arterio- 
sclerosis and in 1 of 9 with unknown pathologic conditions. These 
results show that the settling time was not accelerated in most cases, 
especially not in rheumatic iritis. Ollendorff explains this incongruity 
with the findings of other authors in supposing that the settling time 
depends on the inflammatory processes of the whole body, and not solely 
of the eye. It is evident that the seriousness of the iritis, the intensity 
of the intra-ocular changes and the duration of the disease have no 
influence on the settling time; it was occasionally accelerated in pro- 
tracted, chronic uveitis, but normal in acute, violent conditions. The 
author arrived at the conclusion that the settling test is of no value in 
the differential diagnosis of inflammatory ocular diseases. 


KR: L. Seer. 




























Color Sense 









INHERITANCE OF RED-GREEN CoLor BLINDNESS. E. G. NEIPPERG, 


Miinchen. med. Wehnschr. 79: 1395 (Aug. 26) 1932. 


The author has been able to trace the hereditary nature of red-green 
color blindness throughout seven generations in his own family. He 
shows the sex-linked nature of the condition. Also, cases of color blind- 
ness in the female are shown to be transmitted from the union of a 
mother carrier and a color blind father. Cases of so-called spontaneous 
color blindness are noted. A huge chart of the family tree is included. 


L. L. Mayer. 
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Conjunctiva 





EARLY DrAGNostic Symptoms oF TRACHOMA. M. Fatta, Klin. 
Monatsbl. f. Augenh. 88: 520 (April) 1932. 


The author urges the beginning of the treatment indicated in tra- 
choma as soon as the following symptoms are present in suspected cases: 
(1) a number of round, irregular or square, solid granules of a pale 
yellowish-pink hue, which form at the nasal angle of the upper fornix; 
he termed this condition granulosis; (2) cloudy vision, usually in the 
early hours of the day, although the cornea appears to be clear; (3) 
translucent, grayish-white, round formations, often the size of a millet 
seed, in the deeper layers of the tarsal conjunctiva of the upper lids; 
they are absent in other forms of conjunctivitis and are called initial 
granules; (4+) sleepy appearance of the eyes caused by the presence of 
the initial granules and by incomplete function of Muller’s superior 
tarsal muscle, which supports the levator. Falta suggests the term 
trachomatous ptosis for this drooping of the lids, which represents a 
relaxation, but not paresis. There is a typical form of congestion at the 
upper iimbus of the cornea, consisting of minute short vessels. These 
vessels are found in the surface of the cornea, and it sometimes requires 
the use of a magnifying glass to find them; they are usually accompanied 
by a swelling of the conjunctiva forming a wall about the adjoining 


corneal margin. Kk. L. Strout 


PTERYGIUM; OPERATIVE TREATMENT. S. V. OtTcHapovsky, Sovet. 
vestnik oftal. 1: 69, 1932. 


Pterygium is rather common in southern Russia, as it was observed 
on 3,786 patients out of a total of 172,089, or in 2.2 per cent. Chronic 
conjunctivitis was present in 22 per cent of all cases of pterygium, while 
among 12,000 trachomatous patients only 136, or 5.4 per cent, suffered 
from pterygium. The author, therefore, thinks that cicatricial fornices 
in trachoma are not favorable for the formation of the conjunctival fold. 

eighteen patients became blind because of the dense opacities of both 
corneas. The vision was impaired from 0.1 to 0.005 in 10 per cent, 
and from 0.5 to 0.1 in 31 per cent; in all others the vision was above 0.5. 
The impairment of vision is due not only to the opacity of the cornea, 
but also to the astigmatism developing in consequence of the flattening 
of the horizontal meridian of the cornea. In 74 per cent of all cases 
of pterygium a hypermetropic astigmatism with the rule was observed. 
In those cases in which the conjunctival fibers had an oblique course, 
the axis of the astigmatism took the same direction. 

The author tried several operative procedures for the removal of 
pterygium, and chose the McReynolds as the most suitable. The pri- 
mary direction of the conjunctival fibers is changed by this operation 
without having the conjunctival sac shortened. At the same time the 
buried edge of the pterygium forms a barrier at the limbus and prevents 
recurrence. This operation was used on 1,751 patients, or in 8 per cent 
of all ocular operations, for a period of twenty years, and only 35 of 
the patients came back with a recurrent pterygium. 

O. SITCHEVSKA. 
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Congenital Anomalies 


I-XTENSIVE HARELIP ASSOCIATED WITH COLOBOMA OF LID AND IRIs. 
E. ETIENNE and C. Dejyean, Arch. Soc. d. sc. méd. et biol. de 
Montpellier, 13:94 (Feb.) 1932. 


A\ farmer, aged 79, had the following malformation: A _harelip 
extended on the left side to just below the orbit, and its line of direction 
was continued upward by a typical coloboma of the lower lid. The 
left eye was microphthalmic, with an inferior coloboma in its iris. Its 


cornea was 2 cm. below that of the right eye. |. E. LEBENSOHN 


THREE RARE MALFORMATIONS OF THE FUNDUS: REPORT OF CASES. 
L. Dvorak, Klin. Monatsbl. f. Augenh. 88: 642 (May) 1932. 


Three rare congenital malformations occurring in three men are 
reported. The left eye of the first patient, aged 40, was normal, except 
for a grayish-white formation arising from the nasal portion of the disk. 
It had the shape of a lilac-leaf, the tip of which protruded into the vitre- 
ous; the retinal vessels could be recognized beneath this persisting 
Cloquet’s canal. 

The amblyopic and divergent left eye of the second patient, aged 29, 
showed a bright transparent ring, covering about one third of the poste- 
rior surface of the lens. It was concentric with a small “corpusculum 
hyaloideae ( Vogt)” situated in the posterior pole of the lens. A funnel- 
shaped membrane, terminating in a fine thread, connected this ring with 
a white plate which hid the disk. The entire formation was considered 
as a remnant of the fetal vascular system of Cloquet’s canal. A number 
of atrophic choroidal patches around the disk may be classed among the 
congenital anomalies of the external leaf of the secondary optic vesicle. 

Also in the left eye of the third man, aged 19, a grayish-white cystic 
prominence was observed, springing from the lower portion of the nor- 
mal disk. It protruded into the vitreous at a distance of 3 diopters and 
had been suspected, at first, to be a cysticercus. It was a congenital cyst 
of the glia on the optic nerve. K. L. Srocz. 


Experimental Pathology 


ABSORPTION OF CATARACT: EXPERIMENTAL Stupy. A. M. RopiGiNna, 
Sovet. vestnik oftal. 1: 121, 1932. 


This substantial experimental work deals with the physiologic and 
biochemical factors influencing the process of resolution of cataract. 
Although the changes occurring in the rabbit’s eye are not totally 
similar to those of the human eye, a certain analogy can be drawn. 

Experimental cataract was produced by a single intracapsular injec- 
tion of from 0.1 cc. to 0.3 cc. of an 8 per cent solution of magnesium 
chloride. The result was perfect in 100 per cent of the cases, as among 
forty-one rabbits a complete cataract was produced in thirty-five and a 
partial one in six animals. The cataractous eyes were divided into three 
groups: rapidly absorbing, slowly absorbing, and stationary, non- 
absorbing cataracts. Since the period of observation lasted three years, 
many stationary cataracts were transformed into swelling and resolving 
cataracts by the discission operation for further study. 
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Morphologic examination of the aqueous of fifty normal rabbits’ eyes 
showed that it has no cellular elements; neither were these cells found 
in the vitreous of fifteen normal eyes. During the absorption of the 
cataract the aqueous contained numerous lymphocytes and leukocytes. 
The cataractous masses obtained with the aqueous also contained a few 
lymphocytes and phagocytes. No cellular elements could be traced in 
the aqueous of stationary cataracts. 

The author determined the presence of proteolytic ferment in the 
aqueous of normal and cataractous lenses after Michaelis’ method. She 
modified it by using a weak solution of acetic acid without alcohol in 
order to precipitate only the casein. While the normal aqueous con- 
tained only from 0.02 cc. to 0.06 cc. of the protease, its index was 8.3 at 
14 C. and 12.5 at 38 C.; the aqueous of rapidly absorbing cataracts con- 
tained protease of strongly increased digestive power, and its index 
became 50. The amylolytic ferment was determined by the Volhemut 
method, and the amount of grape sugar was found by the Hagedorn- 
Jensen method. The difference in the number of milligrams of the 
sugar in the control aqueous and in the cataractous aqueous indicated 
the increase or decrease of the ferment’s action. Here also the index 
of the cataractous aqueous was much higher than the normal, namely, 
80 and 20 correspondingly. When the absorbing ceases, the power of | 
the ferments decreases, and it is about the same as in the normal aqueous. 

The histopathologic findings of cataract of the animals’ eyes 
enucleated on various dates after the formation of cataracts (from 
eight days to eighteen months) showed that the most active process of 
absorption is going on at the equator of the lens, where the capsule is 
destroyed. The soft lens matter is directed toward the ciliary processes : 
from these are coming through both epithelial layers the mononuclear 
cells which move toward the lens masses. Here the process of phago- 
cytosis is going on. In the slowly absorbing cataracts only anterior 
capsular cataracts are forming, and very few cellular elements are seen. 
Cortical cataracts without cells were observed in the stationary cataracts. 

The author draws the conclusion that the process of absorption of 
cataract is due both to phagocytosis and to the action of ferments. The 
latter are produced by two kinds of cells, the lyocytes, which soften and 
dissolve the lenticular fibers, and the phagocytes, which digest and absorb 


in their protoplasm the broken-up lens particles. 6 SITCHEVSKA 


General 


ALLERGIC PHENOMENA DUE To MILK (TRANSITORY AMAUROSIS AND 
SCINTILLATING SCOTOMA). G. GALLERANI, Ann. di ottal. e clin. 
ocul. 60: 249 (April-May) 1932. 


The author describes his own typical attacks of scintillating scotoma 
with transitory hemianopia, beginning at the age of 35 and continuing 
for five years. When abstinence from various articles of food and drink 
was tried, it became evident that cow’s milk was the cause. Complete 
abstinence from this one food brought complete relief. As evidence of 
the hereditary character of such a predisposition, the author describes 
his daughter’s attacks of severe cardiac arrhythmia which were also 
relieved entirely by abstinence from milk. Products of incomplete diges- 
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tion of casein, probably including histamine, were considered the respon- 
sible agents, since cheese made from cow’s milk was well tolerated, the 
casein in this form being more completely digested. 





S. R. GIFForpb. 





CLINICAL OBSERVATIONS OVER LonG Periops. E. von Hippet, Arch. 
f. Ophth. 128: 1 (Feb.) 1932. 


Von Hippel reports twenty-five cases of typical and unusual con- 
ditions. The report is of great value because of the thoroughness and 
long duration of clinical observation and also because of the numerous 
instructive drawings included. Fourteen cases of perivasculitis (peri- 
phlebitis) tuberculosa are recorded, in which the author again advocates 
the tuberculin treatment which, as far as he knows, never does any 
damage if properly used. Patients with bacilli in the sputum were not 
subjected to tuberculin. One case of obstruction of the central artery 
(in a woman, aged 25) is described in which a tuberculous infiltrate is 
thought to be the offending agent because of a strongly positive reaction 
to tuberculin, choroiditic lesions and a very cloudy vitreous in the other 
eve. After four punctures of the anterior chamber, the vision returned 
to normal. 

Four cases are recorded in which the clear lens had been removed 
(in two cases in one eye; in the other two cases in both eyes) in order 
to reduce extreme degrees of myopia (Fukala operation). The patients 
could be observed for from twenty to thirty-one years after the extrac- 
tion of the lens. The vision was: 0.3 and 0.5, fingers at 1 meter 
(shortly after severe contusion with innumerable retinal hemorrhages 
but no detachment 0.7 and 0.8, fingers at 1 meter (retinal detachment). 
Von Hippel believes that this operation should receive more attention. 


P. C. KRONFELD. 
























General Diseases 









DISEASE OF THE Optic NERVE IN BotuLism. I. E. BARBEL, 


Russk. arch. oftal. 8: 591, 1932. 


The common diseases of the eye in botulism are: ophthalmoplegia 
interna, diplopia, ptosis and paralysis of the external muscles. Because 
of its rarity, the author reports a case in which the light-perceiving 
apparatus was affected in botulism. The patient, 20 years of age, ate 
a quarter of a pound of salami ; he bec ill in two hours, the symptoms 
of gastric irritation being predominant with the exception of weakened 
accommodation, all eye findings were negative. In three weeks meningeal 
symptoms developed. Paresis of both sixth nerves, diplopia, nystagmus 
and choked disks were found on examination of the eyes. Perimetry 
revealed a paracentral scotoma and an enlargement of the blind spot in 
the right eye; a large central scotoma with nasal limitation of the visual 
helds was observed in the left eye, which indicated involvement of the 
papillomacular bundle. During the eighth month of observation the 
choked disks began to turn into optic atrophy. A careful review of the 


literature is given. O. SITCHEVSKA 
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General Pathology 


CLINICAL AND EXPERIMENTAL INVESTIGATION ON THE CHANGES IN 
PIGMENT IN A NUMBER OF DISEASES OF THE EYE AND FOLLOWING 
OPERATIONS AND INJURIES OF THE GLoBE. M. Vannas, Arch. 
f. Augenh. 106: 1, 1932. 


This article is a report of a study of 613 eyes in 310 patients from 
the Elschnig Clinic at Prague. The object was to study the deposition 
of pigment on the posterior surface of the cornea, the anterior capsule 
of the lens and, in some of the cases, in the vitreous. The patients were 
all examined with the slit-lamp and corneal microscope, and the eyes 
were transilluminated through the lower lid. The patients were clas- 
sified according to the following ocular conditions: senile cataract, 214; 
myopia, 113; glaucoma simplex, 79; detachment of the retina, 37; con- 
genital cataract, 29; pigmentary degeneration of the retina, 16; normal 
eyes or eyes with external diseases, 101. 

Three hundred and twenty-one eyes were examined following opera- 
tions or injuries. The operations were: intracapsular cataract extrac- 
tion, 153; extracapsular extraction, 95; cyclodialysis, 29; iridectomy, 20; 
trephine, 5; ignipuncture, 19; perforating wounds, 24. All patients in 
whom there was any history or the slightest sign of a previous inflam- 
matory disease were carefully excluded from these statistics. The 
author found that the usual situation of deposition of pigment in the 
eyes, whether spontaneous or after operation or injuries, was on the 
posterior surface of the cornea. The pigment granules usually arrange 
themselves in this situation in a vertical spindle figure (Kruckenberg). 
Cases of detachment of the retina showed the most frequent deposition 
of pigment, while the cases of congenital cataract had the least. The 
following tabulation shows the series arranged according to frequency 
and gives the mean age of the patients in the group: 


1. Detachment of the retina 
. Glaucoma simplex 

. Myopia 

. Senile cataract 

. Pigmentary degeneration 
6. Normal eyes 

7. Congenital cataract 


It appears from the tabulation that in detached retina and simple 
glaucoma the pigment scattering is characteristic. It is also evident that 
pigment scattering is not merely a senile change, as the average age in 
these two conditions is considerably under that of senile cataract, which 
stands fourth in the list. Normal eyes never show a marked pigment 
scattering, so that when there is considerable pigment dust on the cornea. 
the eye is definitely pathologic. In glaucoma with a shallow anterior 
chamber, there is more tendency to pigment mobilization than when the 
anterior chamber is deep. 

Taking the groups as a whole, where the pigment scattering is not 
marked, the author believes that the blue eyes show more pigment scat- 
tering than the darker pigmented eyes. As is to be expected, there is 
more pigment scattering after intrabulbar operations and injuries, and 
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this is greater the more the pigment layer of the iris or the pigment 
epithelium of the ciliary body is involved. 

After operation the pigment granules wander through the vitreous 
and come to light on the posterior surface of the lens or in the so-called 
retrolental space. The author regards the retrolental space as part of 
the vitreous itself and not as a separate space filled with fluid. Follow- 
ing intracapsular cataract operations, the anterior layer of the vitreous is 
usually richly strewn with pigment. In one case star-shaped pigment 
granules were marked. In one case of detachment of the retina after 
ignipuncture a typical Krunckenberg spindle could be made out on the 
cornea. The author describes a typical Vossius ring and a disk-shaped 
pigment deposit after trauma which he was able to trace, and he drew 
the conclusion that the pigment is first liberated in the anterior chamber 
and then comes to be deposited on the central parts of the damaged 
capsule of the lens. In other words, he does not agree with the theory 
that the pigment in the Vossius ring is due to the impact of the iris on 
the lens at the time of the blow. Following operations on the globe and 
especially intracapsular extraction, the pigment layer of the iris ruptures. 
These eyes seem to be more sensitive to light than others. 

By animal experimentation and as a result of investigations on 
clinical material, the author asserts that the transparency of the iris on 
transillumination depends essentially on the transparency of the pigment 
layer and not on that of the stroma itself. The pigment layer of the 
iris is less elastic than the stroma and, therefore, shows a greater 
tendency to rupture. 

He concludes that the pigment scattering is probably the result of a 
number of factors, i. e., mechanical, trophic, toxic and the effect of 
internal secretions. The chief factor, however, he looks on as so-called 
abiotrophy, which he defines as a diminution in vitality (angel an 
Lebensfahigkeit). Pigment scattering must be looked on as a degen- 
erative sign, and an eye that shows marked pigment scattering must be 
regarded as diseased. FH. Apter 


Injuries 


A\ PECULIAR, SEVERE OcULAR INJURY WITH FAVORABLE OUTCOME. 
A. Curist, Deutsche Ztschr. f. Chir. 236: 571 (July 9) 1932. 


case report of an unusual ocular accident followed by total blind- 
ness and gradual recovery. A 40 year old man was unloading barrels 
at the same time having a pipe in his mouth, which was luckily unlit. 
He stumbled and fell backward, a barrel knocking the pipe into his right 
eve and pressing the bowl of the pipe into the socket. The bowl was 
held so firmly in the socket that he was unable to remove it. It was 
necessary to anesthetize the skin about the orbit and remove the bowl 
by introducing a narrow artery forceps into the orbit and prying it up. 
\fter removal of ashes and tobacco, it was noted that the bulb was 
pressed deeply into the orbit, the cornea was cloudy and shriveled, and 
the pupil did not react. The patient was unable to see light. The 
tragedy was enhanced by the fact that the left eye had been lost follow- 
ing injury from a metal splinter during the war. Gradually the bulb 
came forward in the socket; the next morning the patient was able to 
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recognize light, and by evening he could count fingers. Three days later 
the fundus could be seen, the retina showing hemorrhagic areas. Exam- 
ination five weeks after the accident revealed an enophthalmos of 4 mm., 
some limitation in external ocular movements and vision of 6/6. Three 
excellent photographs accompany the article. L. L. Maver. 


Instruments 


A SImMpeLE REFLEX-FREE OPHTHALMOSCOPE. H. M. DEKKING, Arch. f. 
Ophth. 128: 355 (April) 1932. 


The two well known round reflexes which are characteristic of the 
small simplified Gullstrand ophthalmoscope are avoided by introducing 
two Nicol prisms in the course of the light rays, namely, the polarizing 
Nicol between the slit and the ophthalmoscopic lens and the analyzing 
Nicol, perpendicular to the former, between the objective and the ocular 
lens of the telescope. The fundus itself is seen with all its reflexes 


(vessel reflexes, surface reflexes). P. C. KRonrerw 


Lacrimal Apparatus 


TREATMENT OF DAcRyocysTITIs IN INFANTs. I. F. Kopp. Russk. j. 
oftal. 14: 243, 1931. 


The author supports Peter’s theory that dacryocystitis in infants is 
due to atresia of the nasolacrimal duct. In defective development the 
epithelial tube is not connected with the nose as under normal conditions. 
The author therefore recommends treatment by massage by which the 
pressure within the sac is raised and the continuity of the membrane 
can be severed; probing is not void of complications. In the year of 
1930 the author treated twenty-one infants, of which three had 
phlegmonae of the sac and a year old child had a fistula. The age of 
the patients varied from 7 days to 1 year. Ten patients were cured by 
daily massage within a few days; on the others, not improved by massage 
within a week, a probing from one to three times was applied with good 
results. The author stresses the importance of early treatment of 
dacryocystitis in infants in order to prevent formation of fistulas or 


ulceration of the cornea. O. Seecuncexa 


Lens 


OPERATIVE TREATMENT OF THE CRYSTALLINE LENS DISLOCATED INTO 
THE ANTERIOR CHAMBER. V. M. PasHKovsky, Sovet. vestnik 
oftal. 1: 85, 1932. 


The author reviews the literature on this difficult operation. He 
operated in the past two years in four cases of dislocated lens complicated 
by glaucoma. He stresses the importance of fixation of the lens in order 
to prevent its slipping into the vitreous. In those cases in which it is 
impossible to contract the pupil by myotics and the lens is small, a 
discission needle is introduced into the anterior chamber behind the lens, 
which is “hooked” by the point of the needle. The usual procedure is 
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then applied; as soon as the lens appears in the wound, the discission 
needle is withdrawn. In all cases in which the operation was done by 
this method prolapse neither of the iris nor of the vitreous was present. 


O. SITCHEVSKA. 









Method of Examination 






TESTING THE ACUTENESS OF Vision. A. BrrcH-HIRsSCHFELD, (Berlin 
Letter) J. A. M. A. 99: 1703 (Nov. 12) 1932. 


The author states that whereas the usual method for testing vision 
is to use a light of constant brightness, he starts with the assumption 
that the previous method was defective because the varying acuteness 
of vision in different degrees of illumination was not tested. He sub- 
stitutes a method in which the functioning of the eye is tested in varying 
degrees of illumination, and curves are plotted that reveal that five types 
into which the functioning of the healthy human eye can be divided 
may be distinguished. He found that in old age acuteness of vision may 
be preserved, although a considerable increase in the degree of bright- 
ness of the light used may be necessary to secure the same result as is 
secured by younger persons. The experiments made thus far include 
only a hundred cases. Further research must be done before it can be 
decided whether the new method will bring about a change in the mode 


Oo ey Vee. Epitor’s Asstract [J. A. M. A.] 




















Orbit, Eyeball and Accessory Sinuses 





PHLEBOLITHS IN ORBITAL VARICES WITH INTERMITTENT EXOPHTHAL- 
MOS: REPORT OF A Case. C. GASTREICH, Klin. Monatsbl. f. 
Augenh. 88: 773 (June) 1932. 


The author reports a case of intermittent exophthalmos, with unusual 
roentgen findings in a woman, aged 35. The patient had never been 
sick and presented no other general pathologic symptoms except varicose 
veins. Since her youth she had noticed, when stooping, that her left eye 
prolapsed and became replaced on straightening. This phenomenon 
had recurred more frequently in recent years, coupled with congestion 
and swelling of the left cheek, headache and vertigo. Her vision was 
never disturbed, nor did she notice double images. 

The left eye, presenting slight enophthalmos and divergence, was 
normal in function and appearance. It prolapsed for two minutes after 
bending the head forward for two minutes and changed to enophthalmos 
after the patient returned to an upright position for five minutes. No 
pulsation or bruit existed during the exophthalmos, but livid discolora- 
tion and varicosity of the buccal mucosa was present. The patient 
complained of tension in her left orbit, vertigo and headache. The 
roentgenogram showed a number of round phleboliths which, according 
to Ribbert, are thrombi consisting originally of fibrin. They are located 
in the wall of the veins, calcify later on, and, after complete calcification, 
remain free in the veins. They are composed of concentric layers of 
bone substance, phosphate of lime and calcium carbonate. 




















K. L. Stor. 
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Pharmacology 





ABSORPTION FROM THE CONJUNCTIVAL Sac oF Drucs DISSOLVED IN 
OINTMENTS. N. Kien and L. Scuerrer, Arch. f. Ophth. 128: 
460 (June) 1932. 


Various types of ointments containing sodium iodide were introduced 
into the conjunctival sac of rabbits, left there for some time and then 
washed out. Afterward the iodide content of the aqueous was deter- 
mined. Whether absorption into the anterior chamber occurred or not 
depended mainly on the position of the water in the colloid system. If 
the water was the dispergent agent which surrounded the oil particles, 
absorption occurred. If the water droplets were dispersed in the oil, no 
absorption was noted. The amounts absorbed into the anterior chamber 
increased with the concentration of the drug (sodium iodide) and the 
time of application. The more water an ointment contains, the poorer 
is the absorption, ceteris paribus. The authors confirmed the finding of 
Nakamura and Antibonon that most of the absorption takes place through 


the cornea. P. C. KRONFELD. 


Physiology 


THe ROLE oF INTENSITY AND DURATION IN THE STIMULATION OF 
SINGLE END-ORGANS IN THE Eye. H. K. Hart Line, Proc. 
Physiol. Soc., Philadelphia 7: 23, 1931-1932. 


In the stimulation of the eye by light it is necessary to consider both 
the total quantity of energy in the stimulating light and the intensity 
of this energy. These two factors were studied in preparations of the 
eye and optic nerve of the horseshoe crab, Limulus, in which the dis- 
charge of impulses in a single fiber of the optic nerve was recorded 
oscillographically. Such a single fiber preparation shows that there is a 
threshold of intensity below which no impulses are discharged no mat- 
ter how large the total amount of energy may be which enters the eye 
over a long period of time. Above this threshold, the effect of intensity 
is to increase the frequency of the discharge and to decrease the initial 
latent period. For long exposures (over 1 second) a steady state is 
reached in which a constant inflow of energy results in a steady output 
of nerve impulses at a frequency determined only by the intensity. 

For short exposures (less than 0.1 second) it is the total energy of 
the flash of light which chiefly determines the resulting discharge. The 
frequency of discharge, the total number of impulses and the velocity of 
the latent period are all increased by increasing energy of the flash, 
whether this be done by increasing duration or intensity. The reciprocity 
law (Bunsen Roscoe) holds in the first approximation. 

The relation between logarithm of the energy of flash and maximum 
frequency of discharge is linear, up to a limiting duration which is 
slightly less than the latent period. Above this limiting duration the 
frequency is determined by intensity only. Velocity of latent period and 
total number of impulses discharged parallel this behavior closely. 


AuTHOR’s ABSTRACT. 
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Tue MAGNITUDE OF THE RETINAL POTENTIAL OF LIMULUS AS A 
FUNCTION OF THE NUMBER OF END-ORGANS ILLUMINATED. C. H. 
GRAHAM, Proc. Physiol. Soc., Philadelphia 7: 27, 1931-1932. 


The effect of varying the area illuminated is one of the most impor- 
tant problems confronting workers in the physiology of vision, because 
results obtained in past analyses have shown that this approach is one 
which offers the best route to the question of end-organ and synaptic 
function in the visual response. The investigations of Adrian and 
Matthews in particular have stressed the importance of the latter activ- 
ity. On the basis of their experiments nobody can deny the contribu- 
tions of the synapses. On the other hand, there is still left the question 
as to how to separate the influence of the end-organ with its attached 
neuron from the influence of the synaptic connections. Stated in slightly 
different language, the question which arises is this: What is the con- 
tribution of the single end-organ per se undistorted by activity at the 
synapse ? 

The eye of Limulus polyphemus is well suited for this determina- 
tion. In the eye of this animal there are neither synapses nor ganglion 
cells, and it would seem for this reason that here, if in any animal, one 
should be able to analyze the visual process in its simplest terms. The 
problem which has been studied concerns the question of how the mag- 
nitude of the retinal potential varies with the number of end-organs 
illuminated. 

Measurement of the retinal potential in the excised eye has been 
made by means of a resistance-capacity coupled amplifier and a ballistic 
galvanometer. This technic is legitimate in the case of Limulus because 
the retinal potential is a simple wave. 

Extent of the illuminated area has been controlled through the use 
of diaphragms placed directly against the eye. Anatomic checks as to 
the number of omatidia illuminated have been performed by clearing 
away the tissue and pigment from the back of the eye after each experi- 
ment and taking photomicrographs of the back of the illuminated region 
—a photograph for each size of diaphragm used. In this manner it 1s 
possible to count directly the number of omatidia illuminated. 

Results obtained under these conditions show that the magnitude of 
the retinal response is a linear function of the number of omatidia 
illuminated. A plot of retinal response against the number of omatidia 
for various intensities gives a family of straight lines the slopes of 
which are determined by the logarithm of the intensity. The linear 
relation holds up to the limits of from one half to two thirds of the 
total number of omatidia in the eye. Beyond this point the curve flat- 
tens, and finally the response is independent of number. The “tailing 
off” may be interpreted as being due to the angular displacement of the 
peripherally located omatidia. 

These results would seem to indicate that the retinal excitation 
process in Limulus is simple. They give justification for assuming that 
each end-organ contributes its share to the state of excitation, and that 
this state, so far as end-organ contribution goes, is determined by the 


1 : 
1umber illuminated. AvutTHor’s ABSTRACT. 






















ARCHIVES OF OPHTHALMOLOGY 


Refraction and Accommodation 


New Ways IN THE STuDyY oF ACCOMMODATION. A. voN PFLUGK, 
Arch. f. Ophth. 128: 179 (Feb.) 1932. 


The author reports new measurements of the extensibility of the 
lens capsule and of the zonula by means of a method used in textile 
industry for the analysis of the various thread materials. Working on 
fresh human eyes removed from cadavers, he found that the zonula fibers 
can stand nine times the amount of stretching which will cause the lens 
capsule to break. He therefore concludes that the zonula fibers cannot 
possibly modify the shape of the less extensible lens. Just the opposite 
seems to be the case; namely, the zonula yields passively to all the 
changes in shape of the lens. This new argument supports strongly the 
other well known facts which speak against the theory of Helmholtz, 
among which the author mentions the difference between the curvature 
of the anterior lens surface in the intact accommodated eye (from 5 to 
6 mm.) and that measured on an opened eye after cutting the zonula 
fibers (from 8 to 12 mm.). This great difference in curvature between 
the lens in its position of equilibrium and extreme accommodation, sug- 
gests strongly the action of an extralental force during accommodation, 
namely, the pressure of the vitreous on the soft cortex of the lens. The 
author considers as the most logical theory of accommodation for the 
human eye the assumption of a passive deformation of the lens produced 
by the displacement of the vitreous toward the axis of the globe under 
the influence of the contraction of the ciliary muscle. The mechanism 
in the human eye seems, therefore, to be the same as that in the turtle 
for which von Pflugk could show (1908) that the lens deviates more 
and more from its equilibrium with increasing degrees of accommoda- 


tion. P. C. KRONFELD. 


RECENT RESEARCH ON THE THEORY OF ACCOMMODATION. A. V. 
Priuck, Klin. Monatsbl. f. Augenh. 88: 721 (June) 1932. 


The result of recent research on accommodation prompted the author 
to the following conclusions : 


1. The accommodation in the eyes of men and monkeys persists 
even after fenestration of the sclera and after opening the vitreous 
chamber. This contradicts and offsets the theory of Helmholtz. He 
explained accommodation as the result of an advancement of the choroid 
by contraction of the ciliary muscle, causing a relaxation of the zonula 
which, again, allows the lens to become more spherical. 


2. Accommodative relaxation of the zonula has not yet been reliably 
observed in eyes possessing full accommodation. 


3. Iridodonesis, as a proof for actual relaxation of the zonula, has 
been found only in senile or pathologic eyes, or after instillation of 
drugs. 


4. The fact that the zonula is more elastic than the capsule of the 
lens renders it impossible that mere traction of the fibers of the zonula 
can bring about a change in the shape of the lens. 

5. The radius of the curvature of the lens at the anterior pole mea- 
sures from 13 to 14 mm. after removal of the cornea and iris; the radius 
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of the lens, freed from its connections with the zonula and vitreous, is 
not less than 8 mm. Therefore, it is impossible to consider the accom- 
modated lens, with a radius of about 5 to 6 mm., as having assumed 
“approximately the shape of rest.” 

It is necessary to think that the action of a force from without is 
exerted on the lens, so as to produce the accommodative decrease of the 
radii of the lens. This power can be only the pressure of the vitreous 
during the nonrelaxed stage of the zonula, because no other firm connec- 
tions exist between the lens and its surroundings. _¢ [| Sor. 









Retina and Optic Nerve 





REGARDING A FAMILY IN WuicH NEwuRO-RETINAL DISEASE OF 
UnusuaL K1np OccurRRED ONLY IN MALEs. E. Tuomas, Brit. 
J. Ophth. 16: 681 (Nov.) 1932. 


The mother of this family had eight living children, four boys and 
four girls, and she had had two mishaps. All the surviving children were 
born in abnormal presentation, and in each case there was rather severe 
postpartum hemorrhage. 

The four girls were reported to have normal sight. The four boys 
had a peculiar macular condition with varying degrees of disease of the 
optic nerve. In one case it eventually led to retinal detachment in both 
eyes. There was no mental defect in any of the cases. The character- 
istic macular lesions were radial streaks which started from a circular 
foveal area around which were a few dots of the same color as the 
streaks. The latter could be traced over an area nearly equal to that of 
the disk, appeared faintly yellow or yellowish-gray and suggested a 
definite tissue. 

The visual field showed a central scotoma for red, green and blue up 
to an object of about 2 mm. Central vision varied from 1/60 to 6/12. 


W. ZENTMAYER. 



















N. D. Roy te, 





BLINDNESS ASSOCIATED WITH RETINITIS PIGMENTOSA. 
M. J. Australia 2: 111 (July 23) 1932. 


According to Royle, thoracic sympathetic trunk section affords relief 
in the treatment of blindness associated with retinitis pigmentosa. The 
relief is more marked in younger patients and in those in whom the dis- 
ease has not been present for a long period. Complete blindness of long 
standing is a contraindication to operation. 


Epritor’s Apstract [J. A. M. A.] 












THERMOPUNCTURE OR CHEMICAL CAUTERIZATION IN THE TREATMENT 
oF DETACHMENT OF THE RETINA. GOoNIN, Arch. d’opht. 49: 289 
(May) 1932. 


Gonin calls attention in the first place to the agreement of Lindner 
with his own views on the significance of tears in cases of idiopathic 
detachment of the retina, the importance of their exact localization and 
the necessity of closing them if a cure is to be obtained. Although 
Lindner declares that his own procedure is the logical outcome of 
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Gonin’s ideas, Gonin points out that he had suggested trephining the 
sclera to apply a chemical irritant some time before, having described 
it in 1921 as less dangerous than the injection of tincture of iodine 
directly beneath the retina, as advocated by Schoeler. -Gonin adopted 
thermocautery because it seemed possible to localize its action more 
accurately and because it produced a firm adhesion. Its effect has been 
so satisfactory that he has persisted in its use, hoping to obtain a suff- 
ciently large number of cases to prove its value. In 300 cases he has 
obtained a cure in 118, or 40 per cent, in the majority of instances by a 
single cauterization. 

In comparing the two procedures, Gonin raises the following ques- 
tions: 1. Would cauterization by potassium hydroxide have presented 
any advantage in the cases in which a cure was obtained by thermo- 
cautery? 2. If the procedure had been carried out more easily in those 
patients operated on without complete success, would a better result have 
been obtained? 3. Would it have been possible to try chemical cauteri- 
zation with some hope of success in some of those conditions in which 
thermocautery did not seem to offer any hope? 

The first question the author suggests seems to be answered even 
before the results of Lindner and Guist have been subjected to the same 
duration of time as his own. He cites the first report of Guist in which 
a recurrence took place and compares it to an analogous case reported by 
Pincus, both requiring second operations. In the 100 cases in which a 
cure was obtained by thermocautery, chemical cautery could not have 
done better. In answer to the second question, the author does not 
believe his procedure to be responsible for a large number of failures. 
He refutes Lindner’s two main objections to thermopuncture and 
expresses the belief that Lindner’s own results detract from the strength 
of his criticisms. 

In answer to the third question, Gonin cites a case in which he 
refused to operate because of the unwillingness of the patient to cooper- 
ate, and in which operation was successfully performed in Vienna. This 
case makes it apparent that sometimes a good result is obtainable in 
what appears to be a hopeless situation. The advantage of the Lindner- 
Guist operation lies in the possibility of producing a large encircling 
group of adhesions in cases in which there are multiple tears or large 
tears or in which no tears can be found. Gonin does not believe that 
the operation which Lindner has described as the most fatiguing, the 
longest and the most difficult operation in ophthalmology will replace 
thermocautery puncture. He advocates its use in cases which appear to 
be unsuitable for thermopuncture, at least until some better method is 


developed. S. B. Martow. 


CHOKED DISK IN PREGNANCY WITH SYNDROME OF INCREASED INTRA- 
CRANIAL Pressure. H. ScHAEFFER, Arch. d’opht. 49: 325 (May) 
1932. 


Although the characteristic retinitis of pregnancy and the conditions 
under which it occurs are well known, the author points out that cases of 
pregnancy with choked disk and other signs of increased intracranial 
tension without any trace of retinitis are rare. On the solution of this 
diagnostic problem depends the life of the mother and of the child. The 
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author summarizes the case reported by Bollack and Salgro and that 
reported by himself in conjunction with Terrien and Goulfier. In both 
of these cases the patients had enjoyed good health until in the course of 
pregnancy the symptoms of intracranial hypertension developed, con- 
sisting of (1) subjective disturbances, headache and vomiting, (2) 
choked disk and (3) increased intraspinal pressure as measured by the 
manometer. In the case of Bollack, lumbar puncture terminated the 
process, the pregnancy continuing to term and a living child being born. 
In the author’s case radiotherapy and the injection of mercury oxy- 
cyanide resulted in premature labor and the birth of a dead child. The 
subjective symptoms disappeared, and all other signs cleared up. The 
author points out that while the diagnosis is clear in retrospect, it is 
not so clear at the time the diagnosis is to be made. The pathogenesis of 
these occurrences is not understood. S. B. Martow. 





SPONTANEOUS CURE OF DETACHMENT OF THE RETINA. VILLARD, 
Arch. d’opht. 49: 368 (June) 1932. 


Villard presents briefly nine cases of spontaneous cure of detach- 
ment of the retina which have come under his observation. He was 
prompted to make this report after the publication of Weekers and 
Hubin’s paper (Arch d’opht. 49:65 [Feb.] 1932). In only four of 
these cases did he himself make the diagnosis of detachment and later of 
its cure. The five other patients he saw only after the condition was 
healed. The diagnosis in each case had been made by a competent 
ophthalmologist, and in two instances it was confirmed by correspond- 
ence with the ophthalmologists who saw the patients at the time the 
detachment was present. In six cases myopia was present; in three, 
hyperopia and emmetropia. None were traumatic. Curiously, one 
patient had one myopic eye and one an emmetropic eye, and it was in 
the emmetropic eye that the detachment occurred. In four cases cure 
resulted without any attempt at treatment. In a fifth there had been a 
cure after treatment, followed by a relapse which healed without treat- 
ment. In another case, cure must be considered spontaneous, as it took 
place several months after all therapeutic measures had been abandoned. 
In three others cure followed treatment which had no curative value. 
The determination of the cure depended on the failure to find evidence 
of detachment on careful ophthalmoscopic examination. The retina was 
found to be normal, or nearly so, in only five cases, however. In the 
other four there were more or less extensive chorioretinal scars in the 
region of the old detachment. The cure was not always lasting, as in 
two. In concluding, the author repeats the advice of Weekers: 1. One 
others, nine years in one case, and ten and sixteen years in two others. 
The disappearance of the detachment was not always followed by func- 
tional recovery. Vision was good in two cases, fair in five and absent in 
two. In concluding, the author repeats the advice of Weekers: 1. One 
must not expect a favorable ending in a case of detachment. 2. One 
must not delay in instituting suitable measures to effect its cure. 


S. B. Martow. 
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Tumors 


A CASE OF RETINAL GLIOMA TREATED BY THE INSERTION OF RADIUM 
NEEDLES IN THE ORBIT. V. McDowe Lt and E. O. Marks, Brit. 
J. Ophth. 16: 686 (Nov.) 1932. 


The patient was a boy, aged 6 months. The left eye was removed 
for secondary glaucoma induced by a glioma of the retina (retino- 
blastoma), determined histologically. 

In the right eye there was a white globular mass traversed by vessels 
situated in the upper temporal quadrant of the fundus. The summit was 
+12 diopters; the fundus level was +1 diopter. The tumor extended 
two-thirds the distance between the macula and the anterior limit of the 
ophthalmoscopic view, with a dilated pupil. 

Three 0.5 mg. needles of 0.5 cm. active length, with a filtration in 
0.5 mm. of platinum, were inserted through small incisions in the upper 
lid over the area nearest the base of the tumor, and were spaced 1 cm. 
apart. The needles were removed on the sixth day, the total dosage 
being 216 milligram hours. No inflammatory reaction appeared in the 
eyeball. 

Six weeks after the needles were inserted, the summit of the growth 
was + 1 diopter. The former tumor was then an irregular patchy white 
area with vessels running across. The rest of the fundus and media 
appeared normal. Although there was no sign of recurrence, for two 
days radium was applied through a Columbia paste mold, 2 cm. in thick- 


ness, to the upper part of the orbit and the right temporal region, by 
means of four 4 mg. needles each of 2 cm. active length and filtered 
with 0.5 mm. of platinum, a total dosage of 960 milligram hours. 

One year from the initial treatment, the intra-ocular condition was 


unchanged, and the child, so far as could be judged, sees well and is 
healthy. 


W. ZENTMAYER. 


A Free Cyst IN THE ANTERIOR CHAMBER. N. I. BLIDSTEIN- 
NEVOROSHKINA, Russk. j. opth. 14: 361 (Oct.-Nov.) 1931. 


The author reports a case of cyst at the bottom of the anterior 
chamber of the left eye. The patient, 22 years of age. gave the history 
of having a brown spot in this eye since childhood. The cyst was of a 
roundish shape with a smooth, lustrous brown surface, the size being 
from 1.5 to 2 mm. The cyst had no connection with the walls of the 
chamber and moved freely in all directions corresonding to the law of 
gravity. On slit-lamp examination, the cyst presented thin walls 
with transparent content. The pigment, distributed irregularly, 
gave it a spotted appearance. The aqueous was transparent, and the 
eye was normal in every other respect. The author believes that surgical 
intervention should be undertaken only in cases of rapid growth of the 
cyst or in increase of tension. 

A review of the literature on the structure and etiology of free cysts 


Is given. O. SITCHEVSKA. 





ABSTRACTS FROM CURRENT LITERATURE 


Uvea 


Harapa’s D1sEASE: Report oF A Case. R. Satus, Klin. Monatsbl. f. 
Augenh. 89: 84 (July) 1932. 


Harada’s disease is an acute diffuse choroiditis (uveitis), described 
by him in 1926. It is related to the diffuse uveitis with impairment of 
hearing, poliosis and loss of hair described by Gilbert in 1910, and by 
Komoto and Erdman in 1911, and more distantly to sympathetic oph- 
thalmia. Harada’s disease affects both eyes during the third to fifth 
decades of life. It begins with headache, nausea and malaise. Opacities 
of the vitreous, changes resembling choked disk and extensive diffuse 
yellowish discoloration of the retina are seen in the fundus. Bilateral 
extensive detachment of the retina follows a few weeks later. After 
several weeks this flattens gradually and finally reattaches. Good vision 
returns after recovery, and the pigmentation disappears, leaving only 
isolated accumulations of pigment. Only from twelve to fifteen cases, 
all of which occurred in Japan, have been published. 

Igersheimer described one case in which similar clinical symptoms 
appeared as the result of an inflammation of the nasal adnexa (Klin. 
Monatsbl. f. Augenh. 82: 835, 1929. 

Salus reports the case of a woman, aged 38, with bilateral nodules 
and vésicles on the iris, dustlike opacities in the vitreous and papillitis, 
surrounded by a swollen yellowish-gray zone. Plastic iritis and detach- 
ment of the retina, which lasted for three weeks, developed. The eyes 
recovered. Only a few, almost black, pigmented foci remained in the 
fundi, which presented an albinotic appearance afterward. This patient’s 
sister, aged 35, fell ill with bilateral iridocyclitis two months later. The 
tuberculin reaction was positive, and the ocular symptoms, especially the 
nodular iritis, ran a more chronic and recurring course. The choroid 
remained almost free from pathologic changes. 

The etiology of Harada’s disease is uncertain; tuberculosis may be 
excluded; bacteria are not found. Intracisternal inoculation, done by 
Takahashi, produced bilateral optic neuritis and uveitis in two of five 
rabbits. Takahashi considers the virus related to those producing sym- 
pathetic and herpes ophthalmia. Similar results were obtained by 


Tagami, who thinks that the disease is caused by some specific virus or 
seis K. L. Sowa. 


Vision 


INTERNATIONAL STANDARDS FOR TESTING VISUAL Acuity. A. KREIKER, 
Arch. f. Ophth. 128: 89 (Feb.) 1932. 


The author proposes Landolt’s ring as standard test object. All the 
other objects used in the practice of ophthalmology, namely, numerals, 
letters, hooks and other signs, are permissible if they have been com- 
pared empirically with Landolt’s ring as to their relative recognizability. 
The unit in which visual acuity should be measured and expressed is 
the unit used for measuring angles (degrees and minutes). Thus the 
very involved term, “normal” visual acuity, is eliminated. To express 
the recognizability of objects, the angle subtended still remains the 
most practical quality. The author stresses the psychologic processes 
involved in determining visual acuity. One sees letters if one can 








486 ARCHIVES OF OPHTHALMOLOGY 





recognize their similarity to their recollection images. This process of 
recognition takes place in three phases. If the visual angle is very 
small, “something” is seen (the elementary perception), but no meaning 
is attributed to it. If the visual angle is gradually increased, the 
threshold of relative recognition is reached above which the person 
examined sees definite similarities between the object seen and some 
visual recollections, but is not certain of their identity. Visual angles 
twice as large as those necessary for relative recognition lead to percep- 
tion with absolute certainty. The difference between relative and 
absolute recognition is very pronounced in the periphery of the retina, 
where absolute recognition occurs only if the visual angle is very large. 


P. C. KRONFELD. 


Visual Tracts and Fields 


BITEMPORAL DEFECTS OF VISUAL Fretp. E. Bunce, Arch. f. Augenh. 
106: 60, 1932. 


The author analyzes fifty cases seen in the clinic at Kiel during the 
last twenty-four years. All of these cases showed bitemporal field defects, 
the underlying etiology of which is given as follows: trachoma, one; 
tumors of the hypophysis, fifteen; suprasellar tumors, three; syphilis, 
thirteen; meningitides of unexplained etiology, three; transitory swell- 
ing of the hypophysis associated with other endocrine disturbances, two; 
uremia, two; Echinococcus, one; dioptric defects, three; unknown 
etiology, two. 

The histories of these cases are given in abstract, together with 
brief critical notes. The author’s conclusions are as follows: The 
visual acuity in cases of bitemporal hemianopia does not always depend 
on sparing of the macula. The theory of bilateral innervation of the 
macula appears unlikely. In chiasmal disease the macula is usually not 
spared, but the line of division between seeing and blind halves passes 
vertically through the fovea. Since this occurs quite frequently on both 
sides, it is a point against the theory of bilateral innervation of the 
macula by means of fibers crossing through the chiasm, for, if this were 
so, one would have to assume in such cases an exactly symmetrical 
lesion in the chiasm, which is certainly improbable. 

For the most part, the defects of the visual field were not exactly 
symmetrical, but the type of the field was not diagnostic of the under- 
lying etiology. Most of the cases showing acute disturbances in visual 
acuity were due to syphilis. In the syphilitic cases, for the most part. 
the hemianopia was relative and incomplete. These cases had a relatively 
favorable prognosis. Most of the patients with tumors had simple optic 
atrophy; those with syphilitic meningitis had neuritis or postneuritic 
atrophy. Only one choked disk was observed in the series (apart from 
the cases of uremia). F. H. Apres. 
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GRATTAGE TRACHOMA. Dr. P. CHALMERS JAMESON. 





The pyramidal trachomatome was advocated thirty-one years ago 
hy the author in an article in The Ophthalmic Record. The trachoma- 
tome consists of many steel pyramids ingrafted on a plane surface, and 
when applied to a trachomatous conjunctiva, it ruptures and extrudes 
the granules. 








DISCUSSION 


Dr. MARTIN CoHEN: Trachoma tends to recur because we cannot 
remove all the diseased tissue. What we do in most cases is to express 
the lymphoid material from the follicles, and leave the unknown dis- 
ease process behind, so that in most cases there is a recurrence. We 
found years ago that the cases tteated by grattage resulted in cicatrices, 
which deteriorated the nutrition of the cornea; now, in all cases of 
conjunctival disease—trachoma, etc.—we avoid instrumentation. 


















OPERA- 





PROGRESSIVE REFRACTION CHANGES FOLLOWING TREPHINE 


TION. Dr. JAMEs W. SMITH. 





This article was published in full in the February, 1933, issue of the 
ARCHIVES, page 259. 






REFLECTING PrisM-LENS FoR SLit-Lamp Microscopy OF THE RETINA. 
Dr. JoHN N. Evans. 
This article was published in full in the August, 1932, issue of the 
ARCHIVES, page 274. 






DISCUSSION 


Dr. LEGRAND Harpy: Helmholtz solved the difficulty of ophthal- 
moscopy by utilizing a sheaf of glass slides set at an angle so that the 
observing eye might see through the glasses and along the illuminating 
beam. Czermak solved the difficulty with his hydroscope, which utilized 
the now ancient experiment of Méry. He surrounded the eye to be 
examined with a ring of dough, pressed a short cylinder into this dough 
and filled the cylinder with water, thus optically neutralizing the cornea. 
This works excellently for hyperopic eyes. Bruecke ingeniously stuck 
a metal cylinder through a candle flame and peered through the cylinder. 
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Dr. Evans, in the small ophthalmoscope shown, has reversed this pro- 
cedure and has put the light source in the center of the condensing 
system, thus making it possible to look around instead of through the 
light. I greet his ingenuity with enthusiastic admiration. 

Dr. Cuartes H. May: Dennett is entitled to the credit of intro- 
ducing the self-luminous or electric ophthalmoscope; by attaching the 
source of illumination to the instrument itself, he removed the disad- 
vantage of having the light reflected from gas or electric sources from 
the side of the patient. Crampton next introduced the storage battery 
in the handle. In 1914, I substituted a solid reflecting prism for the 
reflecting mirror, and superimposed a convex lens over the electric lamp 
in the body of the ophthalmoscope, so that the divergent rays from the 
lamp were made more convergent or parellel. 


MICROCINEMATOGRAPHIC STUDIES OF THE EFFECT OF CERTAIN DruGs 
ON THE CEREBRAL CIRCULATION. Dr. HuBert S. Howe. 


After years of work on the effects of drugs on the cerebral circula- 
tion, the author concluded that the only accurate method of studying 
and recording these effects would be through the employment of moving 
pictures. He assembled an apparatus whereby motion pictures in color 
could be obtained. Direct exposure of the cortex through a small 
trephine opening with a reflection of the dura, but leaving the pia- 
arachnoid intact, was the method of procedure. 

It was found that the arterioles alone reacted to electrical and thermal 
stimuli. Annular constriction of the arterioles was produced by mod- 
erately weak faradic stimuli. Irrigation of the pia-arachnoid with 
saline of from 38 to 40 C. produced slight dilatation of the arterioles, 
and moderate constriction resulted from a similar treatment with saline 
of from 40 to 50 C. Moderate cold solutions (20 C.) produced little 
reaction, but iced saline caused a constriction of the arterial channels. 

The local application of a 1: 100,000 solution of epinephrine pro- 
duces a marked contraction of the arterioles; this is followed in about 
two minutes by dilatation, the vessels becoming as large or larger than 
before the experiment commenced. On the frog’s brain, the application 
of epinephrine was always followed by an arterial dilatation. 

The local application of pituitary extract produces a moderate but 
protracted constriction. The barbital group of sedatives, if injected 
intravenously or applied locally in a 5 per cent solution, produces slight 
arterial contraction and an increase in the fluid of the subarachnoid 
space. A mixture of amyl nitrite and physiologic solution of sodium 
chloride, if applied locally, produces arterial dilatation. 

The local application of a solution of caffeine sodium benzoate pro- 
duces moderate arterial constriction, while intravenous injection is fol- 
lowed by arterial constriction, an increase in the rate of circulation and 
a fall in the cerebrospinal fluid pressure. The intravenous injection of 
0.5 Gm. of caffeine sodium benzoate will cause the cortex of the brain 
to shrink away from the calvarium, if exposed through an open trephine 
wound. 
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No definite change in the cerebral vessels is observed following the 
intravenous injections of hypertonic dextrose solutions. 







DISCUSSION 





Dr. Joun N. Evans: What precautions were taken to avoid the 
necessary heat? You must use a very considerable amount, particularly 
for the colored pictures. 

Dr. Husert S. Howe: Our greatest difficulty has been to filter out 
the heat. We have had to pass all the rays through water filters, and 
then, of course, the light is turned on only during the actual taking of 
the picture. I used not only the carbon arc, but also the Eastman 
Mazda lamp. With these aids, very little variation is registered by a 
thermometer held in the beam of light. 









Tue HISTOPATHOLOGY OF SYMPATHETIC OPHTHALMIA. Dr. J. 
ARNOLD DE VEER. 





This paper dealt with the histologic picture of sympathetic ophthal- 
mia, as illustrated by material from the Long Island College and 
Brooklyn Eye and Ear Hospitals. Among the sections shown were 
those from a case in which sympathetic ophthalmia developed three 
weeks after iridectomy, and in which the histologic picture in the 
anterior segment was complicated by a phacogenic reaction. Another 
case had developed following a perforating corneal ulcer. A third case 
showed the end-results in a sympathizing eye twenty-nine years after 
enucleation of the inciting (traumatized) eye. 

De Veer reviewed the various theories of the older authorities con- 
cerning the role of the ocular epithelial structures in sympathetic oph- 
thalmia, pointing out the danger of concluding, on purely morphologic 
grounds, that epithelial cells may become transformed into the epi- 
thelioid cells and giant cells of these lesions. 























DISCUSSION 


Dr. BERNARD SAMUELS: The first hypothesis of the pathogenesis 
of sympathetic ophthalmia, after the discovery of bacteria, was that the 
disease is of bacterial origin, especially since in its histologic aspects it 
so closely resembles tuberculosis. Sympathetic ophthalmia can hardly 
be distinguished anatomically from tuberculosis in many cases. There 
have been theories of anaphylaxis and allergy, which seem to have been 
dropped. One must return to the histopathology. In going over many 
cases of sympathetic ophthalmia, I found it almost monotonous to study 
them, each case so resembled the others. However, in paying particular 
attention to the wound, a number of times it appeared as though the 
cause of sympathetic ophthalmia must be of bacterial origin, and that 
these bacteria are introduced at the site of the wound, judging from the 
tumor-like infiltration of the incarcerated uveal tissue. Until the microbe 
is discovered, we shall work more or less in the dark. 
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THE First AMERICAN EYE JoURNAL AND Its Epitor. Dr. RALPH 
I. Lioyp. 


The present American Journal of Ophthalmology is the third series, 
and not the second series as many believe. The first series began in 
1862, ran for six issues and was the private property of Julius Hom- 
berger, who came from Germany in 1861. He struck out boldly for 
an idea that finally was universally accepted, that ophthalmology was a 
specialty and not a part of general surgery. ‘The articles he published 
were lifted bodily from German eye journals, or were written by the 
editor following closely the then recent works of European masters like 
von Graefe and Donders. Astigmatism was a new idea at that time, 
and there was much controversy as to its nature. The last mention of 
the editor in the literature was his appearance at the Heidelberg Oph- 
thalmological Congress of 1867, in the capacity of “Delegate from 
North America.” 


EssENTIAL HYPERTENSION: EXPERIMENTAL WORK ON RABBITS AND 
MAN, WITH STUDY OF THE FuNpbus. Dr. S. A. AGATSTON. 


Rabbits received intraperitoneally fecal extract and serum from nor- 
mal patients, and then from patients with active hypertension. The 
fundi were examined for two hours after the injection. Retinal arterial 
spasms of varying degree were observed. Injected epinephrine pro- 
duced a similar effect. Some rabbits were not susceptible. Epinephrine, 
when injected into normal patients, was found to produce transient 
hypertension, accompanied by retinal arterial spasms that were visible 
with the ophthalmoscope. Fifteen rabbits and twenty patients were 
used in this study. 

DISCUSSION 


Dr. Mark J. SCHOENBERG: Does not Dr. Agatston think it takes a 
much larger number of rabbits and other kinds of animals to establish, 
first, whether there are some rabbits that are more sensitive to the injec- 
tions of this kind than others, and second, whether it is perhaps worth 
while to check up with other substances, to see whether any other sort 
of toxic substance or foreign protein will produce the same effect ? 

Dr. S. A. AGATsToN: This is preliminary work, and it is as far as 
I have gone. What I was anxious to do was to produce spasms, and to 
see them, together with the elevation in blood pressure. That was the 
object of my work. I felt possibly that this work would stimulate others 
in internal medicine to continue it. There is no question that spasm 
can be produced, and it is worth while to find out what causes spasm. 
I do not think that it is up to me as an ophthalmologist to go too far 
ahead with this work, because it is a medical subject, rather than an 
ophthalmologic one. As an ophthalmologist, I felt I wanted to demon- 
strate the existence of spasms produced by these toxins or irritants. 

Dr. Martin CoHEN: How long did the spasms last? 

Dr. S. A. AGAtston: The spasms produced by the irritants did not 
last very long, five or ten minutes, and then gradually decreased and 
disappeared. The spasm appeared exactly as the pictures Dr. Howe 
showed. 
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GERMAN OPHTHALMOLOGICAL SOCIETY 






Forty-Ninth Meeting, Leipzig, May 19-21, 1932 






ABRIDGED TRANSLATION BY PERCY FRIDENBERG, M.D., New York 
(Klin. Monatsbl. f. Augenh., June, 1932) 


(Concluded from page 322) 







STARLING HEART-LUNG PREPARATION AS A PERFUSION MOTOR FOR THE 
SURVIVING Doc’s HEAp. Dr. RoeseE, Greifswald. 





After opening the thorax under artificial respiration, with the heart 
still beating, all vessels leading to the head and trunk are ligated with 
the exception of the innominate artery and the vena cava superior. The 
former is connected with the carotids of the isolated dog’s head, and the 
vena cava superior receives its blood from a reservoir which also collects 
the blood flowing out of the jugular veins of the isolated head, which 
can thus be perfused for several hours with normally arterialized blood 
under uniform pressure and a constant minute-volume of fluid. 












ISOLATION OF THE Doc’s HEAD AND BEHAVIOR OF THE SURVIVING Eye. 
Detai_s oF Tecunic. Dr. WEGNER, Freiburg-in-Breisgau. 





Temporary anemia must be carefully avoided. After perfusion has 
begun, many peripheral reflexes start up. The intra-ocular vessels show 
a good circulation, but no hemorrhages or exudates, and the conditions 
of pressure in the vessels and of intra-ocular tension can be shown 
optically. Retinal perceptivity is preserved. 



















CIRCULATION TIME AND OXYGEN CONSUMPTION OF THE Rassit’s EYE. 
Dr. MEESMANN, Berlin. 


Very slight variations were found in the figures obtained after expo- 
sure to various intensities of visible light and different wavelengths 
from ultra-red to ultraviolet and roentgen rays. Atropine and epineph- 
rine (used for a short time) had no effect. Pilocarpine and physostig- 
mine, lowering the tension from 3 to 5 mm. of mercury by dilating the 
arterioles and freeing the capillary system, increased the speed of the 
flow. 









HypROPHTHALMOS, Myopra, KERATOCONUS, GLAUCOMA AND INFEC- 
TION WITH Kocn’s Bacittus. Dr. MEERHOFF, Montevideo, 
Uruguay. 

Clinical experience and consideration of constitutional factors sug- 
gest that these apparently local diseases may at times and in certain 
cases have a relation to tuberculosis. 







DIFFUSION OF FLUID FROM THE ANTERIOR CHAMBER. Dr. P. C. 


KRONFELD, Chicago. 
Salt solutions, slightly hypotonic (as compared with the aqueous), 


were injected at body temperature into the anterior chamber of dogs’ 
eyes. Starting with equimolecular amounts, iodides disappeared notice- 
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ably more rapidly than dextrose. Inflow and outflow of the former 
indicated that the tissue structures concerned (endothelial cells) have 
no direction-permeability. Wide opening of the pupillary barrier by 
iridectomy had no effect on the rate of resorption from the anterior 
chamber. Quantitative determination of inflow and outflow of sugar 
solution was impossible on account of the marked individual variations 
in the blood sugar curve after intravenous injection. If this changes 
rapidly, while it may take some time before the blood and aqueous are 


in equilibrium, intra-ocular tension may be affected, as in diabetes 
(Poos). 


VARIATIONS OF BLoop Mass IN THE Rapssit’s Eve AFTER INTRA- 
OcuLarR INJEcTIONS. Dr. Scumipt, Bonn. 


Eleven experiments were performed, using from 0.05 to 0.1 cc. of 
physiologic solution of sodium chloride. A short period of increased 
intra-ocular tension was followed by hypotony, lasting for some time. 
Comparative estimation of blood with radioactive indicators showed a 
definite increase, averaging 22 per cent, in the eye given the injection. 
Measurements just after injection show a diminution of the blood mass 
with a coincident marked increase in the weight of the entire globe, 
owing to compression of the intra-ocular blood vessels by the injected 
solution of sodium chloride still present in the eye. 


PHARMACODYNAMICS OF Hypotony. Dr. FIscHeEr, Leipzig. 


Fischer tested the electrostatic potentials of ocular tissues with gold 
electrodes passed into the aqueous. With a horizontal microscope, he 
read off the fine oscillations (millivolts) of the Perucca electrometer, 
which consists of a quartz thread in electric equilibrium connected with 
a previously calibrated accumulator and rheostat. Subconjunctival injec- 
tions of physostigimine, pilocarpine, epinephrine and histamine, which 
lower tension, raise the negative potential of the iris from 0 to 10 milli- 
volts to 25 to 35 millivolts. Atropine and scopolamine hydrobromide 
lower it about 10 millivolts. Acetylcholine and a concentrated sugar solu- 
tion have no effect. Electronegative bodies split off electrons from others 
and attract them. In the living organism this takes place by means of 
energy-producing processes, such as oxidation and reduction, which are 
summed up as metabolism. Increased negative potential of iris tissue 
indicates an increase in these metabolic processes. Lowering of intra- 
ocular tension by osmosis is essentially different; it has the opposite 
effect and lowers the negative potential of the iris, whether the osmot- 
ically active substances are injected subconjunctivally or intravenously, 
and whether they are nonconducting crystalloids like the highly concen- 
trated sugar solution employed or colloids like gelatin. 
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DEPRESSOR SUBSTANCES IN THE RETINA AND BRAIN. Dr. PaAssow, 
Munich. 


The nervous system contains an albumose which markedly lowers 
intra-ocular tension in animal experiments. This can be extracted with 
hydrochloric acid and isolated by means of acetone or caustic potash 
precipitation. The whitish powder obtained has a remarkable effect in 
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reducing tension in cats’ eyes, e. g., 8 mm. of mercury below normal 
after the intravenous injection of 0.02 cg. of the retinal substance in 
solution and as much as 12 or 13 mm. of mercury, measured with the 
\Vessely manometer, after using 0.08 cg. 

Blood pressure also sinks, but comparatively less. 











INTRA-OCULAR SUBSTANCES LIKE ACETYLCHOLINE. Dr. VELHAGEN, 


Jr., Halle. 


The substance found, normally, by Velhagen in alcoholic extracts of 
the uvea and retina resembles acetylcholine in lowering the intra-ocular 
tension and contracting the pupil in cats and rabbits. The Wessely 
manometer was used and the tension registered, with the arterial blood 
pressure, by the angular light beam of a photokymograph. The sub- 
conjunctival injection of acetylcholine acts on the tension for a more 
prolonged period, especially in rabbits. 













RELATION OF THE BLoop COMPOSITION TO INTRA-OCULAR TENSION. - 
Dr. Poos, Muenster. 


The intravenous injection of neutral salt solution, sugar solution, 
gelatin, distilled water, serum, etc. (Hertel and others), for osmotic 
study is followed by an increase of albumin in the aqueous and by a 
hypotonia, which, after large doses, may be marked and prolonged. 
They appear to exert a direct toxic action on the blood vessels, not only 
after subconjunctival injection but after introduction into the circula- 
tion, and this can be demonstrated in the histologic picture. Eyes enu- 
cleated after from nine to twelve hours showed edema of the ciliary 
processes, Greeff vacuoles, increased leukocytosis in the vessels with 
diapedesis into the tissues, hemorrhages, an albuminous coagulate and 
cell precipitates in the anterior chamber. Calcium chloride and gelatin 
have an especially intense action. The effect on the blood vessels is 
quite like that seen (Poos: Arch. f. Ophth. 127: 489, 1931) after the 
local application of various substances which cause increased albumin- 
permeability of the capillary walls and lead to a local “inflammatory” 
disturbance of the capillary circulation. This, besides the simple osmotic 
effect, is a decided factor in altering intra-ocular tension. 

























PATHOLOGY OF CAPSULOCUTICULAR GLAUCOMA. DR. BLAICKNER, Salz- 


burg. 


Of eighty-four patients with glaucoma, five had in both eyes the 
form ascribed to desquamation of the capsular epithelium. This about 
agrees with Vogt’s percentages. The lens capsule seems to show a 
greater vulnerability, and the iris tissue is more markedly disposed to 
inflammation. In regard to reduction of tension to normal and restora- 
tion of vision, conditions were also less favorable than in the other 
forms of chronic glaucoma. Strangely, the degree to which tension 
could be controlled was found to depend entirely on the condition of 
the pigment epithelium of the iris, while the presence of a peripheral 
capsule pellicle appeared to have no influence on the outcome of the 
operation. In another case of bilateral capsule-scurf glaucoma with 
flocculi and verrucosities of the pupillary pigment border two of these 
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small growths appeared entirely depigmented and changed into a bluish 
“clumpy” mass. Repeated examination after operation showed that quite 
the same changes took -place in individual pigment verrucosities situated 
on the borders of the operative coloboma. ‘There is evidently a serious 
disturbance of the pigment economy of the retinal layer of the iris with 
pigment atrophy and secondary proliferative processes which produce 
and deposit a bluish clumpy or threadlike substance. There may be 
similar changes in the pigment epithelium of the ciliary processes affect- 
ing filtrability and so a direct action on intra-ocular tension, besides the 
purely mechanical factor, in pellicle glaucoma. 


Psycuic Factor IN INTRA-OcULAR FLUID EXCHANGE. 


Dr. SEIDEL, 
Jena. 


Two quite similar observations were reported. Both patients had one 
perfectly normal eye and one affected with chronic glaucoma and a shal- 
low anterior chamber. The latter showed the characteristic reaction oi 
tension to prolonged exposure to light and to dark adaptation. After 
one hour in the dark room, the tension rose regularly from 20 to 60 or 
70 mm. of mercury, returning to normal after exposure to light for 
from one-half to one hour. The other, normal, eye which also pre- 
sented a shallow anterior chamber had been examined repeatedly after 
dark room séances and had never shown the slightest variation in ten- 
sion. In both cases, intense psychic excitement was followed at once 
by a glaucomatous reaction in the good eye after being in the dark. 
This persisted in one case for one day and in the other for six days, but 
did not recur, although follow-up tests were made for two years. Emo- 
tion must affect the vasomotors, causing a temporary abnormal plethora 
of certain vascular areas in the anterior portions of the uveal tract. 
affecting the spatial relations in the anterior chamber, particularly the 
filtration angle, by pushing forward the root of the iris. A shallow 


anterior chamber and the dilatation of the pupil in the dark room are 
the deciding factors. 


AcuTE GLAUCOMA AND ACUTE INFLAMMATION. Dr. 


HAMBURGER. 
Berlin. 


Intra-ocular inflammation lowers tension markedly, generally for 
months and years. It is a useful reaction which should be induced pur- 
posely to combat glaucoma. The operations to reduce tension also act 
by causing inflammation. That is why atropine is used following the 
Elliot operation and other procedures. There is the subconscious idea 
of keeping the inflammation in check. Hamburger used a silver nitrate 
stick, cauterizing at the limbus. The opacity remains sharply limited. 
Four patients are reported cured. 


MECHANISM OF CycLopIALysis. Dr. Etscunic, Prague, Czecho- 
slovakia. 

The globe of a man of 65, operated on in 1909 and again in 1917 
for advanced glaucoma, was demonstrated. Tension was then between 
0.2 and 8 with pilocarpine used twice weekly. There was a small central 
field of between 5 and 8 degrees and a somewhat larger peripheral field 
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temporally. The ciliary body had been detached far back, so that the 
anterior chamber communicated widely with the suprachoroidal space 
and also with “pockets” in the ciliary body itself, which were probably a 
result of the second cyclodialysis. The detached area showed a slight 
diminution of capillarity and somewhat increased hyaline degeneration, 
and Schlemm’s veins were mostly permeable. In the opposite untouched 
filtration angle there were glaucomatous synechiae with almost complete 
obliteration of Schlemm’s canal. 


IV. Scientific Session, May 21 
Dr. AGRico.A, HANOVER, Presiding 


ANTERIOR CHAMBER IN Osmotic Hypotony. Dr. Lypinc, Leipzig. 


Lyding measured the depth by means of the Hartinger stereocamera 
with special marks for the level. This method was used by Wessely in 
1927 to register the depth of the anterior chamber in glaucoma. The 
ereat advantage of this method is that it is instantaneous and no change 
can take place between observation and registration. Minor inaccuracies 
are due to slight variations in the level of the pupillary margin or in 
the size of the pupil, and in slight unpreventable shifts of the globe. 
The injection of 10 per cent salt solution, even in quantities sufficient 
to cause cataract, and infusion into the eye of water to the point of 
plus tension produced no change in the apparent depth of the anterior 
chamber. It would seem that in osmotic hypotonia the quantity of water 
which is abstracted from the eye comes from the ocular tissues, or at 
least that if aqueous flows off in the blood current it is immediately 
replaced by after-streaming tissue fluid. 


MECHANISM OF IRIDENCLEISIS. Dr. Kubik, Prague, Czechoslovakia. 


An analysis of Mauksch’s subscleral procedure and Raeder’s combi- 
nation of it with cyclodialysis was presented. Both aim to keep the ciliary 
body pocket gaping by drawing the iris into it. This surely prevents 
late infection, the main inherent hazard in all of the usual fistulizing 
operations. Kubik reported a case with an undesirable, unexpected and 
probably also unpreventable complication, as shown on histologic exam- 
ination three weeks after a somewhat modified iridencleisis which had 
failed to reduce tension. The ciliary body was found to be drawn back 
sharply from the scleral spur, and the iris occupied the space thus freed 
by folding three times on itself. The short free iris stump was markedly 
thickened and flooded with blood by the interruption of circulation in 
the ciliary part. Instead of an inclusion of the iris there was an actual 
incarceration or tamponing which blocked rather than aided the off-flow 
of aqueous into the ciliary dialysis pocket. 


GLAUCOMA THERAPY AND THE VEGETATIVE NERVOUS SysTEM. Dr. 
Linxsz, Budapest, Hungary. 


Exclusion of the sympathetic caused an acute disturbance of the 
regulatory mechanism of the eye, so that puncture of the anterior cham- 
ber, trephining and cyclodialysis were followed by a persistent reactive 
increase of tension. Experimentally, the lack of the antagonistic regu- 
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latory apparatus as in glaucoma could be imitated. All medicaments 
used in treating glaucoma act by stimulating the vegetative nervous sys- 
tem; e. g., physostigmine dilates the intra-ocular blood vessels and 
increases the albumin content of the aqueous, with consecutive histologic 
changes of an inflammatory nature. Epinephrine causes constriction, 
but this is followed by a secondary dilatation and also by inflammation. 
The antagonistic regulation of the circulation is insufficient in glaucoma, 
so that after provocative tests by slight choking or other procedure by 
which the mass of blood in the head is forcibly increased and thrown 
into the eyes there is a rise of tension. This does not follow even 
marked overloading in the normal eye, which has a mechanism for throt- 
tling down the excess blood and maintaining normal tension. This reg- 
ulatory mechanism must be stimulated. It is in this way, 1. e., irrita- 
tively, that all effective glaucoma therapy must act. Hypofunction of 


certain endocrine glands lowers the irritability of the vegetative nervous 
system and induces hypertonia. 


DISCUSSION 


Dr. GoLDMANN, Bern, Switzerland: In the human eye, too, changes 
in the total mass of blood passing through in the time unit can be 
approximately gaged by changes of temperature, measured by extremely 
delicate thermo-elements at the center of the cornea under conditions 
of constant outer temperature and humidity. The temperature is deter- 
mined by the heating of the interior of the eye by the blood in circula- 
tion and by the outer temperature. 


Dr. AscHER, Prague, Czechoslovakia: If one is interested only in 
the weight of the contents of the globe one must substract from the 
total weight that of the wall tissues, sclera, etc. This is an important 
technical point, as the tissue mentioned may show an enormous increase 
in weight. 

Dr. BLAICKNER, Salzburg: In cyclodialysis a true fistula or canal 
is established (Elschnig), and the operation to this extent is commen- 
surate with iridencleisis. Permanent fistulas are produced only if epi- 
thelium or endothelium is inlaid. For this purpose iris epithelium is 
undoubtedly more reliable than that of the cornea. The fact that epithe- 
lium easily and often clothes the walls of the newly formed space is 
simply explained by the detachment of the ciliary body, frequently caus- 
ing large defects at the root of the iris through which epithelium can 
migrate. Mesodermal iris tissue produces impermeable scar tissue, 
never the formation of a fistula. The theory of increasing the action 
of cyclodialysis by inclusion of iris tissue may be theoretically sound, 


but practically the operation is of little value, as one is working in the 
dark. 


Dr. Scumipt, Bonn: Poos’ experiments with intravenous injections 
of concentrated salt and other solutions prove that ocular hypotonia 
results not only from osmotic action but perhaps even more from lesions 
of the intra-ocular capillaries. This was shown beautifully after simul- 
taneous ligation of the carotid. Lowering of tension then took place 
only in the eye in which the capillaries were injured. 


Dr. FiscuHer, Leipzig: To prevent irritation by the electrodes, fine 
capillary glass tubes were inserted into the cornea and the wounds 
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allowed to heal aseptically, and scar formation awaited from four to six 
weeks later. The fine gold electrodes could then be easily introduced 
through the delicate scars without causing irritation, and contact with 
the anterior surface of the iris was carefully controlled with the corneal 
microscope and slit-lamp. Even with this procedure the experiment 
must be interrupted if albumin appears in the anterior chamber. Reduc- 
tion processes are perceptibly increased when the iris potential becomes 
more negative. Of course, this is always attended by oxidation, and 
both processes must be considered in the broad sense of an exchange of 
electrons, like the change from ferric to ferrous salts, w hich also takes 
place without the consumption of oxygen. 


Dr. Lyp1nG, Leipzig: The significance of the osmotic factor in alter- 
ing tension after injections of anisotonic solutions is shown by the loss in 
weight in eyes after the reduction of tension (Hertel, 1914) and by the 
sudden change in tension which actually takes place during the injection. 
Poos’ vascular tissue changes could not possibly come on rapidly enough 
to explain this. Furthermore, the osmotic hypothesis does not in any 
way contradict the histologic findings. They could explain the subse- 
quent protracted lowering of tension after injections into the blood. 
Most convincing of all are the hypertensions in the eyes of cadavers 
after the intravenous injection of hypertonic and hypotonic solutions, 
which Hertel explains as due to the loss of the regulatory function of 
the capillary walls. 


Dr. SEIDEL, Jena: In Fischer’s studies of pharmacodynamics and 
lowering of tension he used drugs like pilocarpine and physostigmine, 
which stimulated the muscle fibers in the ciliary body and iris. This 
must have been accompanied by action currents, and there was the 
possibility that electric potential differences were artificially produced 
in this way. It would be interesting to know whether this factor of 
error was considered and eliminated. 


Dr. HAmBuRGER, Berlin: The marked softening of the globe pro- 
duced in acute glaucoma by the application of the silver nitrate stick is 
due to dehydration (Entquellung) of the vitreous. This process and 
the opposite one of edema (Quellung) are the most iniportant factors 
in the movemert of fluids in the body (Bechold), and gan do a certain 
amount of work, e. g., against gravity. In diabetic coma the eye becomes 
as soft as mush without any inflammation. If insulin is injected the 
eve may regain its normal tonus in a quarter of an hour. The aim of 
treatment in glaucoma should be to find the degree of inflammation 
which can be most definitely controlled. The operations all work accord- 
ing to the same principle. 





PurPLteE LicuHts IN DIMINISHED INTENSITY. Dr. TSCHERMAK- 
SEYSENEGG, Prague, Czechoslovakia. 


In the Bezold-Bruecke phenomenon, two-toned mixed lights, whether 
physically homogeneous or complex, change their tone toward redness 
and greenness with diminishing, and toward blueness and yellowness 
with increasing, intensity. Tone equations between half fields of mark- 
edly different intensity permit of a quantitative determination of this 
shifting of the color tone which in polar representation is not radial but 
curvilinear. The primary colors, on the other hand, i. e., those which 
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appear monotones to the neutral eye, show no variation with intensity. 
The spectrum shows three such cardinal points at about 570, 500, 470 
micromillimeters. The same holds good for a primary original red mix- 
ture of spectral red and blue or violet. Purple lights, it would seem, 
act paradoxically, whether composed binarily of spectral red and blue 
or violet or mixed compositely. With lowered intensity they become 
bluer and the curves of tone characteristics run opposite to those for 
violet light. Tschermak-Seysenegg explains this by a relatively high 
chromatic sensitivity of the eye for short wavelength colors, so that the 
blue value of the short wave component in purple sinks more slowly 


with the light intensity than the yellow value of the long wave com- 
ponent. 


CoLtor ASTHENOPIA AND ITs RELATION TO CONGENITAL DEUTERANOPIA. 
Dr. ENGELKING, Cologne. 


This color weakness consists in a noticeably greater relative than 
absolute breadth of adjustment with the anomaloscope after long-con- 
tinued observation of the color equations. This was found in twenty- 
four out of fifty-six subjects with a normal Rayleigh equation. <A 
patient with marked color asthenopia was tested with the color mixer 
of von Helmholtz. Normal trichromatism was found in the rested state, 
for both the violet and the red end of the spectrum. After fatigue, pro- 
duced without any dazzling, merely by fixing for ten seconds the color 
mixture presented under normal illumination, there was definite experi- 
mentally produced dichromatism, quite similar to the congenital form of 
deuteranopia. 


ACQUIRED DISTURBANCES OF COLOR SENSATION. Dr. Otorr, Kiel. 


After apparent cure of such conditions, especially in railroad and 
marine service, thorough examination is part of the physician’s responsi- 
bility. Nagel’s anomaloscope (model 2) is the best instrument for diag- 
nosis, in view of the fact that in these subjects the size of the visual 
angle has an influence on the disturbance of color sense. The acquired 
form of red-green blindness is marked by the temporary improvement in 
color sensation noted with increase of the visual angle, prolongation of 
the test, increased intensity and saturation of the colored test light. In 
a case of fairly recent circumscribed central chorioretinitis of one eye, 
subconjunctival injections of salt solution were followed by a prompt 
and noticeable improvement in red-green perception, lasting several 
hours, while blue-yellow sensation was not helped at all. This distur- 
bance is not a reliable early symptom of tumor of the brain. Red-green 
blindness is common in glaucomatous as well as in other atrophies. 
Wessely (1927) first called attention to the importance of an isolated 
scotoma for red starting from the blind spot on the Bjerrum screen. 
It is a common and early sign in glaucoma, which can generally be found 
if carefully tested for. 
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DISCUSSION 


Dr. ComsBerc, Berlin: An effort had previously been made (Com- 
berg: Arch. f. Ophth. 108: 295, 1922) to explain individual variation 
in the persistence of after-images by the assumption of a contrast and 
damper system with varying and reciprocal relations to the primarily 
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stimulated perception apparatus. The intensification of fatigue symp- 
toms in color asthenopia might be explained similarly by the assumption 
of a secondary apparatus for color which under pathologic conditions 
causes an excessive damping of the primary stimulation. 


Dr. FRANCESCHETTI, Basel, Switzerland: The Ishihara test of large 
numbers of subjects shows that 10 per cent gave suggestive results, and 
of these only 8 per cent were really color blind to the anomaloscope. 
This difference of 2 per cent may possibly have been composed of per- 
sons with color asthenopia (Engelking). 

Dr. ENGELKING, Cologne: My unfatigued patients with color 
asthenopia read the tables of Ishihara, Stilling and others quite easily 
and without hesitation. After a while the numbers disappeared, as it 
were. This change with tiring should be tested for in all examinations 
of color sense. These subjects, when fatigued, miscall the violet end 
of the spectrum in the sense of yellow, and the red end in the sense of 
blue. Contrast phenomena probably play a part. Hering’s red-green 
blindness probably corresponds to what is called deutéranopia. Acquired 
disturbances in red-green perception should be considered as progressive 
and concomitant, as blue-yellow sensation is also invariably affected and 
there is a rise in all threshold values for color. Oloff’s blue-yellow 
blindness does not correspond to that of Hering. It, too, is a combina- 
tion of typically different disturbances. In detachment there is even a 
third factor in the form of an absorptive disturbance which one can 
easily demonstrate as a regional chromatopsia. It is very improbable 
that this can be caused by traction on the retinal elements. 





PNEUMOCcOcCI, STREPTOCOCCI AND THE Eye. Dr. SCHMELZER, 
Erlanger, and Dr. EcKSTEIN. . 


During an epidemic of pneumococcic conjunctivitis it was found that 
of twenty cases only seven were caused by the true pneumococcus (type 
IV) and thirteen by Streptococcus viridans. Of twelve cases of ulcus 
serpens, eight were due to the pneumococcus, three to Streptococcus 
viridans and one to the hemolytic streptococcus. Similar findings were 
obtained in sac infections and in conjunctival smears of patients with 
cataract. When treatment with ethylhydrocupreine fails in ulcer it may 
be that one is dealing with streptococci and not with pneumococci. Type 
[V does not agglutinate with the specific serum, which is therefore use- 
less in the treatment of these diseases. 





ISXPERIMENTS ON LIGHT PERMEABILITY OF THE Eve. Dr. CoMBERG, 


Berlin. 


Mechanical pressure on rabbits’ eyes showed that no opacities due 
to tension could be detected in the vitreous or lens, and no lamellar 
structure in the former with a high-powered slit-lamp. In complicated 
cataract the reflex from the anterior nuclear surface could be intensified 
(reversibly) by pressure. Marked pressure produced corneal tension 
opacities owing to double refraction. After prolonged and irregularly 
applied pressure it was possible to produce, occasionally, between the 
middle and posterior third of the stroma, fine striate opacities, which 
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may be related to the crevices or fissures (Spaltlinien) of Vogt in kera- 
toconus. The old views (Silex) as to the pathogenesis of corneal opaci- 
ties in glaucoma are incorrect. Mechanical flattening (Umbiegung) of 
the cornea to a degree far beyond that which can take place with any 
increase of tension in the living eye failed to produce any corneal opacity 
whatever in the normal eye, and so did experimental increase of tension 
within the limits observed in glaucoma. It required a pressure of over 
300 cc. of water to cause reversible tension opacities, which probably 
also depend on double refraction. 


RETROBULBAR NEURITIS AND ENDOCRINES. Dr. Tues, Dessau. 


Marked improvement in vision and general condition after opother- 
apy (gonads and hypophysis) was reported in a man of 24 with 
eunuchoid habitus and pituitary markings, whose vision had begun to fail 
in 1930. Roentgenograms showed scarcely any sellar changes. Both 
disks were blurred. There was pallor of the temporal half. Vision 
amounted to perception of fingers at 1 meter, with a typical central 
scotoma. The right eye showed a typical spindle cataract with a cobweb 
of vascular remnants running into the tissue of the iris. One year 
later, vision in the right eye had improved to 5/5 after correction; in 
the left, to 3/5. The fundus was normal. The patient had become 
vigorous, virile, active and happy, and his mentality had come up to 
normal. No scotoma was present. 


DISCUSSION 


Dr. von H1ppet, Goettingen: The presence of endocrine symptoms 
in Thies’ patient does not prove that these cases have anything to do 
with Leber’s disease, in which, as is known, vision sometimes, though 
rarely, improves spontaneously to practically normal, as it does in cases 
of optic nerve atrophy with scotoma, which had been given up as hope- 
less. 

Dr. Tu1Es: Roenne said that familial occurrence is not the essential 
prerequisite for this form of retrobulbar neuritis, as there are sporadic 
solitary cases, and in these one should search for endocrine disturbances. 
There are spontaneous improvements of vision. In the case described, 
therapy had a marked effect on body build, vigor, mentality and psyche 
and, directly or indirectly, on vision. 


NEUROGENOUS OcULAR DISEASES. Dr. FLEISCHER, Erlangen. 


A case of bilateral spontaneous relapsing corneal erosion showed 
a possibility of an endogenous origin and a predisposition for the trau- 
matic form as well. There were nodular thickenings along the sides 
of the co1neal nerves. The etiologic factor of neuropathy is present in 
herpes simplex and zoster, in neuroparalytic keratitis and probably in 
keratitis superficialis punctata and disciformis, marginal atrophy and 
rodent ulcer. It is doubtful in familial corneal degeneration, and must 
be thought of in keratoconus which has been observed after nerve 
lesions (nervoesem Trauma). There is probably a neurotrophic dis- 
turbance in heterochromia following paralysis of the sympathetic, and 
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this is the probable cause of the cataract which at times complicates this 
condition, and for which no other plausible etiologic factor can be 
adduced. 






TuBERous ScLerosis. Dr. HorNIKER, Trieste. 





The clinical and histologic findings in six cases, some under observa- 
tion for over five years, are presented. The ophthalmoscopically visible 
changes in the blood vessels and the charactetistic butterfly pattern of 
the lesions on the face (adenoma sebaceum Pringle or, more correctly, 
naevus fibromatosus angiectaticus Pasini) warrant the conclusion that 
vascular anomalies and pathologic changes are much more significant 
than has hitherto been recognized. Microscopic examination showed, 
besides the characteristic retinal tuberosities, a great many small foci 

' which, although they did not cause the limitans interna to bulge forward, 
must be interpreted as the initial stage of retinal outgrowths. They 
appeared to be intimately connected with the vessels in the inner nuclear 
layer. Accordingly, one must allot an important role to the mesenchyma 
in the pathogenesis of tuberous sclerosis. In three patients with angio- 
matosis retinae, roentgenograms of the skull showed characteristic dila- 
tation of the vessels with ampulliform and stellate prolongations into the 
diploe. Strangely enough, otherwise normal members of.these two 

family groups were found on examination to have the characteristic 
skull lesions of the other, showing a marked relationship between these 
two forms and also with Recklinghausen’s disease as indicated in van 
der Hoeve’s suggestion of the term “Phakomitosis’” for all three dis- 
eases. 





























Miners’ NystaGMus. Dr. ZEIss. 


Zeiss found a morbidity of about 7 or 8 per cent in the Ruhr district 
and in Silesia. The etiologic factors appear to be faulty illumination 
under ground and defective ventilation with excess of coal gas and fire 
damp. 







DISCUSSION 


Dr. HEssBERG, Essen: This very common disturbance (25,000 cases 
in Germany) will soon be important from the standpoint of industrial 
compensation. It is difficult to estimate the loss of earning capacity. 
Wiedersheim’s photonystography with the improved Zeiss apparatus 
will allow one to register the objective findings accurately and to plot 
curves of the ocular motion of nystactics. This method promises to be 
of the greatest value beyond this field in the study of ocular motility 
and statics. 






















CRYSTAL FORMATION IN TEARS AND INTRA-OcULAR FLUIDs. Dr. 


ZENKER, Leipzig. 





An evaporated teardrop shows under the microscope a surface of 
regularly ramifying branches, somewhat coarser at the margin and finer 
at the center of the field. These skeletons of crystals were composed 
of sodium chloride, as shown by the uranyl acetate test, but not a single 
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regular sodium chloride crystal cube was seen. Aqueous and vitreous 
fluid showed the same conditions. Something evidently inhibits the for- 
mation ot the normal dice or cube forms of salt crystals, i. e., bodies 
bounded by plane surfaces. This symmetry of internal structure—the 
relations of the decisive axes and poles and especially the constancy of 
the corner angles of the edges—is determined normally by the chemical 
constitution of salt. This inner symmetry is preserved in the crystal 
skeletons, as demonstrated by careful microscopy of the specimens and 
study with polarized light. The outer structure, on the other hand, 
depends on external conditions of crystallization, and these are dictated 
by the composition of the solution associates. The surface tension of 
each colloid particle has to be considered. The inner surfaces seem to 
offer a field of enormous tension, which in its entirety binds the sodium 
chloride molecules so that, although they can form in line under the . 
influence of the crystallogenous energy, they are unable to combine to 
form pertectly developed crystals. Serum albumin in 0.1 per cent solu- 
tion gave a similar picture of crystal skeletons showing the effect of the 
tension field of the inner surfaces. This factor is of practical impor- 
tance, as it is present wherever there is colloid diffusion in the intra- 
ocular fluids, and the tension fields determine the reciprocal action and 
distribution of electrolytes. 


Funpus CHANGES IN HEMORRHAGIC ALEUKIA. Dr. REICHLING, 
Berlin. 


Hemorrhagic aleukia, or panmyelophthisis, is accompanied by the 
form of hemorrhagic diathesis also known as symptomatic purpura, and 
the intra-ocular lesions are quite analogous to the hemorrhages noted in 
many other parts of the body, notably the skin, mucous membranes and, 
less frequently, the viscera, and probably due to lesions of the smaller 
blood vessels with diapedesis. Grayish or grayish-white foci were also 
seen in the fundus. The hemorrhages were striate, dotted or, less often, 
spindle-shaped, with a white center, mostly in the macular region or near 
the disk. In one case a subconjunctival hemorrhage was the first sign 
of trouble. The fundus of both eyes was found covered with effusions 
of blood, many with white margins, and those in the central region were 
quite massive. Toward the periphery the hemorrhages became much 
smaller, although very numerous. The disk and macula were edematous. 
Vision amounted to perception of fingers at one-half meter; soon after- 
ward it diminished to perception of hand movements at 1 meter. In the 
choroid, the large vessels were found empty; the smaller ones and the 
capillaries were distended with blood, with many hemorrhages into the 
interstitial tissue. Near the disk there was a steep hemorrhagic 
retinal detachment, with a second and a third detachment more per- 
ipherally. Many minute hemorrhages and distended capillaries were 
seen in the outer plexiform layer and in the nuclear layers. The inner 
plexiform layer, the ganglion cell layers and the outer nerve fiber layers 
were quite free from hemorrhages. In all of them there was a striking 
lack of white blood cells. 


ELECTROSURGERY OF THE Eye. Dr. SCHMERL, Nauen. 


This procedure permits a completely bloodless excision of the iris 
without injury to cornea or lens, and should be useful in many cases, 
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e. g., in diabetic cataract, various forms of glaucoma and marked arte- 
riosclerosis, and for optical purposes. 


SIGNIFICANCE OF ROENTGEN OBSERVATIONS ON THE SKULL IN OCULAR 
Diseases. Dr. THIEL, Berlin. 


Pathologic processes in the middle fossa can be recognized by -the 
deformation and destruction of cranial bones and by chalky deposits 
and neoformation of bone. Lime deposits in the wall of the internal 
carotid and sclerosis of this vessel may be a factor in the causation of 
optic nerve atrophy. These deposits are also observed in tumors, specific 
and nonspecific inflammatory processes, hemorrhage and _ parasitic 
infestation of the brain substance and of the meninges. Intrasellar and 
suprasellar chalk shadows belong to tumors which start from the hypoph- 
ysis, and generally cause early and marked destruction of the sella 
and pressure atrophy of the optic nerve. Parasellar foci, such as men- 
ingiomas, and hemorrhages which can register roentgenographically on 
account of lime deposits are more unusual, bone destruction is slow and 
injury to the optic nerve takes place late if at all. On the other hand, 
mechanical crowding or inflammatory processes behind the superior 
orbital fissure interfere with the off-flow of lymph and blood from the 
orbit and cause stasis in the cavernous sinus, resulting in orbital edema 
or cellulitis with a clinical picture of exophthalmos and disturbances of 
the motility of the globe. 


LENTICULAR ASTIGMATISM. Dr. SALLMANN, Vienna, Austria. 


Sallmann excluded the refraction factor of the corneal surface by 
means of contact lenses, and used Lindner’s cylindric skiascopy in one 
hundred eyes to determine whether or not the astigmatism found in 
addition to that of the cornea in some eyes is to be attributed to the lens. 
Aphakial eyes do not show this second astigmatism component, which is 
generally present in other eyes. If the patient is allowed to accommo- 
date under the contact glass after the astigmatism has been determined, 
a change in the axis can be noted, due again to the lens. An astigmatis- 
ing action of the contact glass by way of pressure on the ciliary region 
can be excluded. Skiascopically, anastigmatic eyes show a lenticular 
astigmatism against the rule, neutralizing the corneal astigmatism. This 
is present in pathologic corneal astigmatism to a degree and frequency 
hitherto unsuspected. The method also throws light on the changes in 
lenticular astigmatism in the process of aging, and may be of use in 
settling the old question as to the possible factor of a partial ciliary 
contraction. 


ELECTROSURGICAL TREATMENT OF SEVERE Lip CRAMP. Dr. K. Sarir, 
Vienna, Austria. 


The upper fibers of the facial nerve which supply the lids are located 
by faradic current in front of the ear in the parotid by means of a 
special needle with an insulated shaft. The latter is then used at once 
with a high frequency current to destroy the nerve fibers. The needle 
acts as an active diathermy electrode, with an inactive lead plate on the 
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upper part of the thigh. The procedure is simple and sure, and need 
not injure the parotid duct or the buccal branches of the facial nerve. 
With care, lagophthalmos can be avoided. The results are better and 
more lasting (up to five months) than after injections of alcohol. There 


is no after-pain, and the simple operation can be repeated if necessary at 
any time. 


ARTERIAL HYPERTENSION AND FuNpus CHANGES. Dr. Guist, Vienna, 
Austria. 


Pal, in 1909, called attention to a special form of high tension (Pal’s 
primary hypertonia), consisting in an increase in the tonus of the mus- 
cular coat of the arteries, beginning in the arterioles and causing, by a 
damming up of the blood, a dilatation of the proximal arteries and of 
the left ventricle. Excessive activity of the artery wall leads to muscle 
hypertrophy, then to connective tissue proliferation (fibrosis) and finally 
to hyaline degeneration. The veins are not affected unless stasis takes 
place. This hypertension of the artery walls is not necessarily accom- 
panied by increased blood pressure (hypertension), especially in sub- 
jects with small or decompensated hearts. In the late stages one may 
find an arteriosclerotic contracted kidney. Pal also describes another 
form, toxogenic hypertonia, due to bacterial poisons or decomposition 
products in scarlet fever, toxemia of pregnancy, and nephritis, or to 
metals, such as lead, in which the thickening of the vessel walls affects 
the arteries, capillaries and veins, including (those of?) the heart. A 
circulatory system thus affected is like a system of inelastic communi- 
cating tubes in which, according to the laws of hydraulics, the fluid pres- 
sure is everywhere equally high at all points, except for gravitation and 
the effect of wall friction. As all the vessels are contracted and rigid 
and no compensatory dilatation can take place, the blood pressure in the 
aorta is transmitted without noticeable lowering of tension to the 
extreme periphery. In both forms of high pressure Guist has found 
characteristic fundus changes, notably in the central retinal artery and 
vein, which have been checked up by histologic examination and which 
enable the ophthalmologist to give a decisive opinion as to the constitu- 
tional disturbance. The capillaries of the retina, subjected to intra- 
ocular tension, are not physiologically analogous to the capillaries of the 
skin. The central vein with its ramifications has no muscular elements 
(media) in its wall, and is, accordingly, immune, not involved in a dis- 
ease which affects only the musculature of the vessels. The blood in 
primary hypertonia, flowing under high pressure into the normal walled 
venule, drops sharply within a short stretch to venous pressure through 
compensatory dilatation of the venule. According to physical laws the 
dilatation of an elastic tube is always accompanied by serpentine tortu- 
osities. Hence, the small veins in the macular region follow a cork- 
screw course, as they, too, have normal walls, whereas the retinal 
arteries, large and small, are rigid. In toxogenous hypertension (Pal) 
both sets of vessels are affected and have thickened and rigid walls, and 
cork-screw veins are not seen unless a primary hypertonia is complicated 
by the toxogenous form. The retinal changes which come on in 
advanced stages of both forms, such as fatty degeneration, hemorrhages 
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and papilledema, as well as Gunn’s crossing phenomenon, are of minor 
importance for the diagnosis. An ophthalmoscopic examination can 
reveal primary hypertonia, particularly before the patient has begun to 
complain of any symptoms, at a time when an appropriate diet can check 
the tendency to overaction of the vessel walls and, to a great extent, 
regulate the vessels—which later on can hardly be influenced—thus pre- 
venting or markedly controlling the hypertension which is so dangerous 
later. As 25 per cent of all deaths are due to primary hypertonia, an 
early diagnosis by the ophthalmologist, which these investigations have 
made possible, is of great value. 

In an executive session, privy councilor Prof. Dr. A. Wagenmann, 
chairman in place of privy councilor Axenfeld, deceased, called for a 
standing silence in respectful memory of those members who had died 
since the last meeting, including such eminent representatives of this 
specialty as T. Axenfeld, Allvar Gullstrand, Ernst Fuchs, O. Haab and 
H. Pagenstecher. Dr. K. Wessely, of Munich, was appointed vice- 
president, and Drs. Elschnig, of Prague, Czechoslovakia, van der Hoeve, 
of Leiden, Holland, and Stock, of Tuebingen, were made members of 
the executive committee. 
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Book Reviews 


Kurzes Handbuch der Ophthalmologie. Edited by F. Schieck, 
Wiirzburg, and A. Briickner, Basel. Volume 2. Price, 125 marks. 
Pp. 1,079, with 630 illustrations, some in color. Berlin: Julius 
Springer, 1932. 


This volume is on physiology, optics, methods of examination and 
bacteriology. The subjects are treated under the following headings: 
physiology of the nutrition and of the circulation of the eye, by Otto 
Weiss (Konigsberg) ; morphologic changes of the retina through light, 
by K. von Hofe (Cologne) ; visual purple, by R. Dittler (Marburg) ; 
chemical changes in the retina, by the same author ; electrical changes in 
the organ of vision, by A. Kohlrausch (Ttibingen). Comberg (Berlin) 
treats the light sense in a chapter of 111 pages. After a general 
physiologic introduction, the author describes the various perceptions 
of the light sense and its disturbances and methods of examination. 
Color vision is treated by Dr. R. Helmbold (Danzig). Then follow: 
theories of light and color sense, by Dr. R. Helmbold (Danzig) ; 
theories of adaptation, by H. K. Miller (Basel) ; physiology of space 
perception, by R. Dittler (Marburg). Refraction and accommodation 
make up an important chapter of 370 pages, forming a major part of 
this volume from the pen of Erggelett (Jena). The subject is divided 
into a consideration of geometric optics, dioptrics of the human eye and 
refraction and its subdivisions: hypermetropia, myopia, astigmatism and 
accommodation; the study of spectacles concludes this part. The 
important subject of methods of clinical examination is written by one 
of the editors in chief, Brickner, of Basel, in 150 pages. The subject 
is considered under the following headings: objective and subjective 
methods of examination and the determination of refraction. This part 
is instructive and unusually complete as it brings in addition to the usual 
information, directions for the practical use of the slit-lamp, ophthal- 
moscopy with red-free light, gonioscopy, diaphanoscopy, x-rays and 
dynamometry (measurement of the blood pressure in the intra-ocular 
vessels). Bacteria of the eye by M. zur Nedden (Diisseldorf) is the 
concluding subject of the volume. 

The selection of the contributors, as has characterized the other 
volumes, has been made with great care, and the subjects are all 
admirably presented. 

This brings to a conclusion the Kurzes Handbuch—the mere comple- 
tion of an undertaking of this magnitude within schedule time is of 
itself a noteworthy achievement. The selection of the contributors, the 
excellence of the bookmaking and the rapidity of its appearance are all 
matters for congratulation to the editors and to the publisher. 

The Handbuch is an indispensable book of reference for the present- 
day ophthalmologist. Unfortunately the cost is so high that it will be 
found in libraries rather than in the possession of individual physicians. 


Bi Kk. 
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INTERNATIONAL 
INTERNATIONAL ASSOCIATION FOR PREVENTION OF BLINDNESS 


President: Prof. F. de Lapersonne, 217, Faubourg St. Honoré, Paris. 
Secretary-General pro tem.: Dr. A. Churchill, 66, Boulevard St. Michel, Paris. 
















INTERNATIONAL OPHTHALMOLOGIC CONGRESS 


Secretary: Dr. Francisco Poyales, Olozaga 3, Madrid. 
Place: Madrid. Time: April 16-22, 1933. 







FOREIGN 
BRITISH MEDICAL ASSOCIATION, SECTION ON OPHTHALMOLOGY 
President: Sir J. Herbert Parsons, 54 Queen Anne St., Cavendish Square, 

London, W. I. 


OPHTHALMOLOGICAL SOCIETY OF BOMBAY 


President: Dr. D. D. Sathaye, 127 Girgoam Road, Bombay 4. 

Secretary: Dr. C. R. Athawale, Bhatwadi Girgoam, Bombay 4. 

Place: A. M. C. Free Ophthalmic Hospital Bldg., Poi Bawadi Parel, Bombay 12. 
Time: First Friday of every month. 











OPHTHALMOLOGICAL SOCIETY OF THE UNITED KINGDOM 


President: Mr. A. H. H. Sinclair, 6 Charlotte Square, Edinburgh. 
Secretary: Mr. Humphrey Neame, 56 Portland Place, London, W. I. 
Place: London. Time: May 11-13, 1933. 











OxForRD OPHTHALMOLOGICAL CONGRESS 


Master: Dr. Cyril Walker, Bristol, England. 
Secretary: Dr. C. G. Russ Wood, Hill House, Abberbury Rd., Iffley, Oxford, 
England. 











Royat Society oF MEDICINE, SECTION OF OPHTHALMOLOGY 


President: Dr. A. C. Hudson, 50, Queen Anne St., W. 1, London. 
Secretary: Dr. J. D. Magor Cardell, 27, Weymouth St., W. 1, London. 
Place: London. Time: June 9, 1933. 







SociETE FRANCAISE D’OPHTHALMOLOGIE 
Secretary: Dr. René Onfray, 6 avenue de la Motte Picquet, Paris 7é. 






GERMAN OPHTHALMOLOGICAL SOCIETY 
Secretary: Prof. A. Wagenmann, Heidelberg. 











NATIONAL 
AMERICAN MEDICAL ASSOCIATION, SECTION ON OPHTHALMOLOGY 


Chairman: Dr. Frederick H. Verhoeff, 82 Commonwealth Ave., Boston. 
Secretary: Dr. Parker Heath, 1551 Woodward Ave., Detroit. 
Place: Milwaukee. Time: June 12-16, 1933. 












* Secretaries of societies are requested to furnish the information necessary to 
make this list complete and to keep it up to date. 
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AMERICAN ACADEMY OF OPHTHALMOLOGY AND OTO-LARYNGOLOGY 
President: Dr. B. R. Shurley, 62 W. Adams Ave., Detroit. 
President-Elect: Dr. J. M. Wheeler, 30 W. 59th St., New York. 
Executive Secretary-Treasurer: Dr. William P. Wherry, 1500 Medical Arts Blidg., 
Omaha. 
Place: Boston. Time: Sept. 18-22, 1933. 


AMERICAN OPHTHALMOLOGICAL SOCIETY 
President: Dr. Thomas B. Holloway, 1819 Chestnut St., Philadelphia. 
Secretary-Treasurer: Dr. J. Milton Griscom, 2213 Walnut St., Philadelphia. 
Place: Washington, D. C. Time: May 8-10, 1933. 


SECTIONAL 
NEw ENGLAND OPHTHALMOLOGICAL SOCIETY 
President: Dr. Hugo B. C. Riemer, 128 Newbury St., Boston. 
Secretary-Treasurer: Dr. Benjamin Sachs, 483 Beacon St., Boston. 


Place: Massachusetts Eye and Ear Infirmary, 243 Charles St., Boston. Time: 
8 p. m., third Tuesday of each month from November to April, inclusive. 


PacitFic Coast OTo-OPHTHALMOLOGICAL SOCIETY 
President: Dr. Hans Barkan, 490 Post St., San Francisco. 
Secretary-Treasurer: Dr. Frederick C. Cordes, 384 Post St., San Francisco. 
Place: San Francisco. Time: June 28-30, 1933. 


Pucet Sounp ACADEMY OF OPHTHALMOLOGY AND OTO-LARYNGOLOGY 
President: Dr. H. R. Secoy, 1802 Hewitt Ave., Everett, Wash. 


Secretary-Treasurer: Dr. Francis A. Brugman, 806 Cobb Bldg., Seattle. 
Time: 8 p. m., third Tuesday of each month, except July and August. 


SAGINAW VALLEY ACADEMY OF OPHTHALMOLOGY AND OTOLARYNGOLOGY 
President: Dr. R. B. Smith, Alma, Mich. 
Secretary-Treasurer: Dr. W. K. Slack, 308 Eddy Bldg., Saginaw, Mich. 
Place: Saginaw, Mich., or Bay City, Mich. Time: First Friday of each month, 

except July and August. 

Stoux VaLLEy Eye aNnp Ear ACADEMY 

President: Dr. John B. Gregg, 101 S. Main St., Sioux Falls, S. Dakota. 
Secretary-Treasurer: Dr. F. H. Roost, 420 Trimble Bldg., Sioux City, Iowa. 


SOUTHERN MEDICAL ASSOCIATION, SECTION ON EYE, Ear, NosE AND THROAT 
Chairman: Dr. William D. Gill, 323 Medical Arts Bldg., San Antonio, Texas. 
Secretary: Dr. William A. Wagner, 914 American Bank Bldg., New Orleans. 
Place: Richmond, Va. Time: November, 1933. 


SOUTHWESTERN MICHIGAN TRIOLOGICAL SOCIETY 
President: Dr. W. E. McGarvey, 802 Jackson City Bank Bldg., Jackson. 
Secretary: Dr. Don C. Lyons, 1405 Union and Peoples National Bank Bldg., 
Jackson. 
Time: Third Thursday of alternate months. 


STATE 
CoLoraDO OPHTHALMOLOGICAL SOCIETY 


President: A presiding officer is selected for each meeting alternatelv until all 
members have served. 

Secretary: Dr. Ralph W. Danielson, 258 Metropolitan Bldg., Denver. 

Place: Capitol Life Building, Denver. Time: 7:30 p. m., third Saturday of the 
month, October to April, inclusive. 





DIRECTORY 


ConNECTICUT STATE MeEpDIcAL Society, SECTION ON EYE, 
Ear, NOSE AND THROAT 


President: Dr. J. J. Cohane, 59 College St., New Haven. 
Secretary-Treasurer: Dr. Walter L. Hogan, 750 Main St.,. Hartford. 
Time: May, November. 


Eye, Ear, Nos—E aND THROAT CLUB OF GEORGIA 


President: Dr. Thomas H. Hall, Jr., 617 Mulberry St., Macon. 
Secretary-Treasurer: Dr. J. A. Smith, 700 Spring St., Macon. 


INDIANA ACADEMY OF OPHTHALMOLOGY AND OTO-LARYNGOLOGY 


President: Dr. Robert J. Masters, 805 Hume-Mansur Bldg., Indianapolis. 
Secretary: Dr. J. Kent Leasure, 23 E. Ohio St., Indianapolis. 
Place: Indianapolis. Time: December 13, 1933. 


Iowa ACADEMY OF OPHTHALMOLOGY AND OTO-LARYNGOLOGY 


President: Dr. W. W. Pearson, 410 Sixth Ave., Des Moines. 
Secretary-Treasurer: Dr. W. F. Boiler, 105 E. Iowa Ave., Iowa City. 


MICHIGAN STATE MeEpIcAL Society, SECTION OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 
Chairman: Dr. Ray Connor, 28 W. Adams Ave., Detroit. 
Secretary: Dr. Ralph B. Fast, 136 E. Michigan Ave., Kalamazoo. 


MINNESOTA ACADEMY OF OPHTHALMOLOGY AND OTO-LARYNGOLOGY 


President: Dr. Harold J. Rothschild, 239 Lowry Bldg., St. Paul. 
Secretary-Treasurer: Dr. Walter E. Camp, Medical Arts Bldg., Minneapolis. 
Time: Second Friday of each month from October to May. 


MONTANA ACADEMY OF OTO-OPHTHALMOLOGY 


President: Dr. Lawrence G. Dunlap, 101 Main St., Anaconda. 
Secretary: Dr. A. W. Morse, Phoenix Bidg., Butte. 
Place: Anaconda. Time: July 11, 1933 (meetings are held semi-annually). 


New Jersey STATE MEDICAL Society, SECTION ON OPHTHALMOLOGY, OTOLOGY 
AND RHINOLARYNGOLOGY 


Chairman: Dr. Charles H. Schlichter, 556 N. Broad St., Elizabeth. 
Secretary: Dr. B. E. Failing, 31 Lincoln Park, Newark. 


New York State Mepicat Society, Eye, Ear, Nos—E anp THROAT SECTION 


Chairman: Dr. D. F. Gillette, 109 S. Warren St., Syracuse. 
Secretary: Dr. Frank M. Sulzman, 1831 Fifth Ave., Troy. 


NortH Daxota ACADEMY OF OPHTHALMOLOGY AND OTO-LARYNGOLOGY 


President: Dr. Axel Oftedal, 55%4 Broadway, Fargo. 
Secretary-Treasurer: Dr. F. L. Wicks, 516 Fourth St., Valley City. 


OREGON ACADEMY OF OPHTHALMOLOGY AND OTO-LARYNGOLOGY 


President: Dr. A. B. Dykman, Medical Dental Bldg., Portland. 
Secretary-Treasurer: Dr. Andrew J. Browning, 418 Mayer Bldg., Portland. 
Place: Good Samaritan Hospital. Time: Third Tuesday of each month. 


RHODE ISLAND OPHTHALMOLOGICAL AND OTOLOGICAL SOCIETY 


President: Dr. Herman A. Winkler, 224 Thayer St., Providence. 

Secretary: Dr. N. A. Bolotow, 108 Waterman St., Providence. 

Place: Rhode Island Medical Library. Time: 8:30-p. m., second Thursday in 
October, December, February and April. 
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SouTH CAROLINA SOCIETY OF OPHTHALMOLOGY AND OTOLARYNGOLOGY 


President: Dr. Walter Bristow, Medical Bldg., Columbia. 
Secretary: Dr. J. W. Jervey, Jr., 101 Church St., Greenville. 
Place: Columbia. Time: October, 1933. 


TENNESSEE ACADEMY OF OPHTHALMOLOGY AND OTOLARYNGOLOGY 


President: Dr. R. G. Reaves, 422 W. Cumberland Ave., Knoxville. 
Secretary-Treasurer: Dr. Ralph O. Rychener, 1720 Exchange Bldg., Memphis. 
Place: Nashville. Time: April 10, 1933. 


TEXAS OPHTHALMOLOGICAL AND OTO-LARYNGOLOGICAL SOCIETY 
President: O. S. Hodges, 388 Pearl St., Beaumont. 
Secretary: Dr. A. F. Clark, 1034 Nix Professional Bldg., San Antonio. 


Utan OPHTHALMOLOGICAL SOCIETY 
President: Dr. W. T. Hasler, 290 W. Center St., Provo. 


Secretary-Treasurer: Dr. T. F. Welsh, 920 Boston Bldg., Salt Lake City. 
Time: Third Monday of each month. 


VirRGINIA SOCIETY OF OTO-LARYNGOLOGY AND OPHTHALMOLOGY 


President: Dr. Frank P. Swart, 142 W. York St., Norfolk. 
Secretary-Treasurer: Dr. H. G. Preston, 307 Professional Bldg., Harrisonburg. 


WEsT VIRGINIA STATE MEDICAL ASSOCIATION, Eye, Ear, Nose 
AND THROAT SECTION 
President: Dr. O. H. Bobbitt, Medical Arts Bldg., Charleston. 
Secretary: Dr. Harry V. Thomas, 95 Fairmont Ave., Fairmont. 


LOCAL 


AcADEMY oF MEDICINE oF NorTHERN New JERSEY, SECTION 
oN Eye, Ear, Nose AND THROAT 
Chairman: Dr. Elbert A. Curtis, 65 Central St., Newark. 
Secretary: Dr. A. Russell Sherman, 671 Broad St., Newark. 
Place: 91 Lincoln Park South. Time: 8:45 p. m., second Monday of each month. 


ACADEMY OF MEDICINE OF TORONTO, SECTION OF OPHTHALMOLOGY 


Chairman: Dr. P. J. F. Houston, 34 Hurndale Ave., Toronto. 
Secretary: Dr. Alexander E. MacDonald, 151 Bloor St., W., Toronto. 
Time: First Monday of winter months. 


ATLANTA Eye, Ear, Nose aND THROAT SOCIETY 


President: Dr. L. C. Rouglin, 127 Peachtree St., N. E., Atlanta, Ga. 

Secretary: Dr. William O. Martin, Jr., Medical Arts Bldg., Atlanta, Ga. 

Place: Academy of Medicine, 38 Prescott St., N. E. Time: 8 p. m., last Thurs- 
day of each month. 


BALTIMORE MEDICAL Society, SECTION ON OPHTHALMOLOGY 


Chairman: Dr. Harry Friedenwald, 1212 Eutaw PIl., Baltimore. 

Secretary: Dr. William M. Rowland, 906 Cathedral St., Baltimore. 

Place: Medical and Chirurgical Faculty, 1211 Cathedral St. Time: 8:30 p. m,, 
fourth Thursday of each month from October to May. 


BROOKLYN OPHTHALMOLOGICAL SOCIETY 


President: Dr. W. F. C. Steinbugler, 515 Ocean Ave., Brooklyn. 

Secretary: Dr. Walter V. Moore, 1 Nevins St., Brooklyn. 

Place: Kings County Medical Society Bldg., 1313 Bedford Ave. Time: Third 
Thursday in February, April, May, October and December. 








DIRECTORY 











BuFFALO OPHTHALMOLOGIC CLUB 


President: Dr. H. D. Andrews, 33 Allen St., Buffalo. 
Secretary-Treasurer: Dr. Thurber Le-Win, 112 Linwood Ave., Buffalo. 







CHICAGO OPHTHALMOLOGICAL SOCIETY 


President: Dr. Dwight C. Orcutt, 30 N. Michigan Ave., Chicago. 

Secretary: Dr. Richard C. Gamble, 30 N. Michigan Ave., Chicago. 

Place: Medical and Dental Arts Club. Time: Third Monday of each month 
from October to May. 










CLEVELAND ACADEMY OF MEDICINE, SECTION OF OPHTHALMOLOGY 
AND OTo-LARYNGOLOGY 


Chairman: Dr. M. W. Jacoby, 2323 Prospect Ave., Cleveland. 
Secretary: Dr. H. C. Rosenberger, 1065 Rose Bldg., Cleveland. 
Place: Winton Hotel. Time: Fourth Friday of each month. 










CLEVELAND OPHTHALMOLOGICAL CLUB 


Chairman: Dr. Roy B. Metz, Hanna Bldg., Cleveland. 
Secretary: Dr. Paul G. Moore, Medical Arts Bldg., Cleveland. 









COLLEGE OF PHYSICIANS, PHILADELPHIA, SECTION ON OPHTHALMOLOGY 


Chairman: Dr. L. F. Appleman, 308 S. Sixteenth St., Philadelphia. 
Clerk: Dr. Alexander G. Fewell, 1924 Pine St., Philadelphia. 
Time: Third Thursday of every month from October to April, inclusive. 








CoLuMBUS OPHTHALMOLOGICAL AND OTO-LARYNGOLOGICAL SOCIETY 


Chairman: Dr. John B. Alcorn, 167 E. State St., Columbus, Ohio. 
Secretary-Treasurer: Dr. Edward W. Harris, 681 E. Broad St., Columbus, Ohio. 
Time: First Mcnday of each month. 










DaLLas ACADEMY OF OPHTHALMOLOGY AND OTO-LARYNGOLOGY 


President: Dr. O. M. Marchman, 1717 Pacific Ave., Dallas, Texas. 

Recording Secretary: Dr. W. Mood Knowles, 1717 Pacific Ave., Dallas, Texas. 
Corresponding Secretary: Dr. J. M. Potts, 1717 Pacific Ave., Dallas, Texas. 
Place: Dallas Athletic Club. Time: 6:30 p. m., first Tuesday of each month 
from October to June. The November, January and March meetings are 
devoted to clinical work. 










Des MoINES ACADEMY OF OPHTHALMOLOGY AND OTOLARYNGOLOGY 


President: Dr. Cecil C. Jones, 1121 Equitable Bldg., Des Moines, Iowa. 

Secretary-Treasurer: Dr. Grace Doane, 614 Bankers Trust Bldg., Des Moines, 
Iowa. 

Time: 7:45 p. m., third Monday of every month, September to May. 











DETROIT OPHTHALMOLOGICAL CLUB 








Chairman: Members rotate alphabetically. 
Secretary: Dr. Raymond S. Goux, David Whitney Bldg., Detroit. 
Time: 6:30 p. m., first Wednesday of each month. 









EASTERN New Yorxk Eve, Ear, NOSE AND THROAT ASSOCIATION 


President: Dr. R. H. Seeley, 9 Court St., Rutland, Vt. 
Secretary-Treasurer: Dr. Arthur F. Holding, 142 Washington Ave., Albany. 
Time: Third Wednesday in October, November, March, April, May and June. 
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Fort WortH Eye, Ear, NosE AND THROAT SOCIETY 


President: Dr. Valin R. Woodward, Flatiron Bldg., Fort Worth, Texas. 

Secretary-Treasurer: Dr. Van D. Rathgeber, 1012 Medical Arts Bldg., Fort 
Worth. 

Place: Medical Hall, Medical Arts Bldg. Time: 7.30 p. m., first Friday of each 
month except July and August. 


GRAND Rapips Eye, Ear, NosE anp THROAT SOCIETY 


President: Dr. Carl F. Snapp, 26 Sheldon Ave., Grand Rapids, Mich. 
Secretary-Treasurer: Dr. Walter W. Oliver, 320 Medical Arts Bldg., Grand 
Rapids, Mich. 


Place: Various local hospitals. Time: Third Thursday of alternating months, 
September to May. 


Houston ACADEMY OF MEDICINE, EYE, Ear, NosE AND THROAT SECTION 
President: Dr. J. F. Gamble, 201 Main St., Houston, Texas. 
Secretary: Dr. B. F. Payne, 1304 Walker Ave., Houston, Texas. 

Place: Medical Arts Bldg., Harris County Medical Society Rooms. Time: 
8 p. m., second Thursday of each month from September to June. 


INDIANAPOLIS OPHTHALMOLOGICAL AND OTO-LARYNGOLOGICAL SOCIETY 


President: Dr. John W. Carmack, 23 E. Ohio St., Indianapolis. 
Secretary: Dr. Kenneth L. Craft, 23 E. Ohio St., Indianapolis. 


Place: University Club. Time: 6:30 p. m., second Thursday of each month 
from October to May. 


Kansas City SoOcIEtTY OF OPHTHALMOLOGY AND OTO-LARYNGOLOGY 


President: Dr. Albert N. Lemoine, 906 Grand Ave. ,Kansas City, Mo. 

Secretary: Dr. Harold B. Hedrick, 618 Professional Bldg., Kansas City, Mo. 

Time: Third Thursday of each month from September to May. The November, 
January and March meetings are devoted to clinical work. 


Lone Beacu Eye, Ear, Nose aAND THROAT SOCIETY 


President: Dr. Ferris L. Arnold, 923 Security Bldg., Long Beach, Calif. 
Secretary-Treasurer: Dr. Clyde E. Harner, 312 Security Bldg., Long Beach, Calif. 


Place: Professional Bldg. Time: Last Wednesday of each month from Septem- 
ber to June. 


Los ANGELES CounTy MEDICAL SOocIETy, SECTION ON 
OPHTHALMOLOGY AND OTO-LARYNGOLOGY 


Acting President: Dr. D. E. Godwin, 910 Security Bldg., Long Beach, Calif. 
Secretary-Treasurer: Dr. F. H. Brandt, 1052 W. Sixth St., Los Angeles. 


Place: Elks Temple. Time: 6:30 p. m., fourth Monday of each month from 
September to May, inclusive. 


MEDIcAL SOCIETY OF THE DistRICT OF COLUMBIA, SECTION OF 
OPHTHALMOLOGY AND OTO-LARYNGOLOGY 
Chairman: Dr. Albert P. Tibbets, 1801 I St., Washington. 
Secretary: Dr. G. Victor Simpson, 1710 Rhode Island Ave., Washington. 


Place: 1718 M St., N. W. Time: 8 p. m., third Friday of each month from 
October to April, inclusive. 


MEMPHIS SOCIETY OF OPHTHALMOLOGY AND OTo-LARYNGOLOGY 
Chairman: Each member, in alphabetical order. 


Secretary: Dr. R. O. Rychener, Exchange Bldg., Memphis, Tenn. 
Place: Eye Clinic of Memphis Eye, Ear, Nose and Throat Hospital. Time: 
8 p. m., second Tuesday of each month. Annual meeting, Jan. 10, 1933. 





DIRECTORY 


MILWAUKEE OTo-OpHTHALMIC SOCIETY 


President: Dr. Samuel G. Higgins, 324 E. Wisconsin Ave., Milwaukee. 
Secretary-Treasurer: Dr. O. P. Schoofs, 324 E. Wisconsin Ave., Milwaukee. 
Place: University Club. Time: 6:30 p. m., third Tuesday of each month. 


MONTREAL OPHTHALMOLOGICAL SOCIETY 


President: Dr. J. P. E. Bousquet, 66 Sherbrooke St., West, Montreal, Canada. 
Secretary: Dr. J. A. MacMillan, 1410 Stanley St., Montreal, Canada. 
Time: Second Thursday of October, December, February and April. 


NASHVILLE ACADEMY OF OPHTHALMOLOGY AND OTOLARYNGOLOGY 


Chairman: Dr. Eugene Orr, 706 Church St., Nashville, Tenn. 

Secretary-Treasurer: Dr. H. C. Smith, Medical Arts Bldg., Nashville, Tenn. 

Place: St. Thomas Hospital. Time: 8 p. m., third Monday of each month from 
October to June. 


NEw ORLEANS OPHTHALMOLOGICAL AND OTOLARYNGOLOGICAL SOCIETY 


President: Dr. Charles A. Bahn, 150 Baronne St., New Orleans. 

Secretary-Treasurer: Dr. M. F. Meyer, Canal Bank Bldg., New Orleans. 

Place: Eye, Ear, Nose and Throat Hospital. Time: Third Thursday of each 
month from October to June. 


New YorK ACADEMY OF MEDICINE, SECTION OF OPHTHALMOLOGY 


Chairman: Dr. Mark J. Schoenberg, 1160 Park Ave., New York. 
Secretary: Dr. Algernon B. Reese, 73 E. Seventy-First St., New York. 


Time: 8:30 p. m., third Monday of every month from October to May, inclusive. 
Annual Session: April 17, 1933. 


OMAHA AND CounNcIL BLUFFS OPHTHALMOLOGICAL AND 
OToO-LARYNGOLOGICAL SOCIETY 


President: Dr. L. G. Howard, 532 First Ave., Council Bluffs, Iowa. 

Secretary-Treasurer: Dr. W. A. Cassidy, 1620 Medical Arts Bldg., Omaha. 

Place: Omaha Club, 20th and Douglas Sts. Omaha. Time: 6 p. m., dinner; 
7 p. m., program; third Wednesday of each month from October to May. 


PITTSBURGH OPHTHALMOLOGICAL SOCIETY 


President: Dr. Edward B. Heckel, Jenkins Arcade Bldg., Pittsburgh. 

Secretary: Dr. George H. Shuman, Park Bldg., Pittsburgh. 

Place: Pittsburgh Academy of Medicine Bldg. Time: Fourth Monday of each 
month, except June, July, August and September. 


PITTSBURGH S.LitT-Lamp SOCIETY 


President: Dr. W. W. Blair, 121 University Pl., Pittsburgh. 

Secretary: Dr. George H. Shuman, Park Bidg., Pittsburgh. 

Place: 121 University Pl. Time: Second Monday evening of every month, except 
June, July and September. 


RICHMOND OPHTHALMOLOGICAL AND OTO-LARYNGOLOGICAL SOCIETY 


President: Dr. R. W. Vaughan, Medical Arts Bldg., Richmond, Va. 

Secretary: Dr. William R. Weisiger, Medical Arts Bldg., Richmond, Va. 

Place: Westmoreland Club. Time: 6 p. m., second Monday of each month’ from 
October to May. 


RocHESTER Eye, Ear, NosSE AND THROAT SOCIETY 


Chairman: Dr. E. S. Amsler, 53 S. Fitzhugh St., Rochester, N. Y. 

Secretary-Treasurer: Dr. E. W. O’Brien, 5 N. Goodman St., Rochester, N. Y. 

Place: Rochester Medical Association, 113 Prince St. Time: 8 p. m., third 
Monday of each month from October to May. 
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St. Louis OPHTHALMIC SOCIETY 
President: Dr. Max W. Jacobs, Missouri Theatre Bldg., St. Louis. 
Secretary: Dr. Carl T. Eber, 1006 Carleton Bldg., St. Louis. 
Place: Oscar Johnson Institute. Time: Clinical meeting 5:30 p. m., dinner and 
scientific meeting 6:30 p. m., fourth Friday of each month from October to 
April, inclusive, except December. 


San ANTONIO OPHTHALMOLO-OTO-LARYNGOLOGICAL SOCIETY 


President: Dr. Charles J. Boehs, Medical Arts Bldg., San Antonio, Texas. 

Secretary-Treasurer: Dr. E. D. Dumas, 425 Medical Arts Bldg., San Antonio, 
Texas. 

Place: Bexar County Medical Library. Time: 8 p. m., first Tuesday of each 
month from October to May. 


San Francisco County MEDICAL Society, SECTION ON EYE, 
Ear, Nose AND THROAT 
Chairman: Dr. Robert C. Martin, 384 Post St., San Francisco. 
Secretary: Dr. George N. Hosford, 490 Post St., San Francisco. 
Place: Society’s Building, 2180 Washington St., San Francisco. 
Time: Third Tuesday of every month except May, June, July and December. 


SHREVEPORT Eye, Ear, NosE AND THROAT SOCIETY 
President: Dr. T. D. Boaz, Medical Arts Bldg., Shreveport, La. 
Secretary-Treasurer: Dr. W. L. Atkins, 940 Margaret Pl., Shreveport, La. 


Place: 1240 Texas Ave. Time: 7:30 p. m.,, first Monday of each month from 
October to June. 


SPOKANE ACADEMY OF OPHTHALMOLOGY AND OTO-LARYNGOLOGY 


President: Dr. David Hartin, Old National Bank Bldg., Spokane, Wash. 

Secretary: Dr. W. W. Henderson, Paulsen Medical and Dental Blidg., Spokane, 
Wash. 

Place: Paulsen Medical and Dental Library. Time: 8 p. m., fourth Tuesday of 
each month except June, July and August. 


Syracuse Eye, Ear, Nose AND THROAT SOCIETY 


President: Dr. W. G. Dickinson, 504 State Tower Bldg., Syracuse, N. Y. 

Secretary-Treasurer: Dr. Harold H. Joy, 504 State Tower Bldg., Syracuse, N. Y. 
N.. %. 

Place: University Club. Time: Second Friday of each month except June, July 
and August. 


Tutsa ACADEMY OF OPHTHALMOLOGY AND OTOLARYNGOLOGY 


President: Dr. Roy Dunlap, Medical Arts Bldg., Tulsa, Okla. 
Secretary-Treasurer: Dr. Marvin D. Henley, Medical Arts Bldg., Tulsa, Okla. 
Place: Medical Arts Bldg. Time: Monthly. 





